Studies on growth and reproduction in the rat: I, The value of different cod liver oils for reproduction; II, The value of certain individual foods as sources of vitamins B and G for growth, reproduction and lactation by Smith, Howard O.
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1935
Studies on growth and reproduction in the rat: I,
The value of different cod liver oils for
reproduction; II, The value of certain individual
foods as sources of vitamins B and G for growth,
reproduction and lactation
Howard O. Smith
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Dietetics and Clinical Nutrition Commons, Human and Clinical Nutrition
Commons, and the Medical Nutrition Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Smith, Howard O., "Studies on growth and reproduction in the rat: I, The value of different cod liver oils for reproduction; II, The
value of certain individual foods as sources of vitamins B and G for growth, reproduction and lactation " (1935). Retrospective Theses
and Dissertations. 13125.
https://lib.dr.iastate.edu/rtd/13125
mm. 
^ M wma 
mm-mm p® 
•m»Pm -^* 
mmmmm. m mmm& 
 ^ms 
M%imm ^ m wnii'pmm m%m ^w 
$& mmm@  ^mms wmjMvmi «WE@ii m ©«I^A Cs> 
«Tm w ^ ®«t»A mt it) 
» Ki loiaoMoisi GSf mmm m insist 
h 
S i g n a t u r e  w a s  r e d a c t e d  f o r  p r i v a c y .
S i g n a t u r e  w a s  r e d a c t e d  f o r  p r i v a c y .
S i g n a t u r e  w a s  r e d a c t e d  f o r  p r i v a c y .
UMI Number: DP12343 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP12343 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
QT so \. \i a 
Tmm OF COTfgif s 
Psg« 
lifSOSlfSflOB » s 
Rlf» m LTSmAWBM IB 
mmm^mAL • m 
Stat«©at ©f til© M 
Se i^'iies- fuad F^^ajmtiioai of WmMmiA^Xs ».«•., SO 
0ar@ Bt MSxmlm *•••••*•••«,»,«.•. SS 
Pimseatafeim ®f I^ ta 
!.• vitaiiia 1 ©0iit®a% ©f #oa liver oils , • S0 
2, S@a»®ftal "fariatim ia repTO<M@tioa «3mI 
i a @ t a t i i s »  , » • • « • • . » • » • , • » « . « •  4 3  
S-* 0©d JJLw&w «il di®ts lastatlon . • • . »  ^
4» 5ai« mim® ©f th® growing mticm 
^3* f^ pTOteetio® and Imt&tlm »'. « ,«, SI 
S. l^ tatiem •«» ^ -^fes «b#riiiia. iMividml 
mmpixmmts &t gr&wimg mtlmk •sap-
p l m m m t  w h e m t  • • • • , , « , • • « « * • «  § 2  
0, Iisdiirid»al e«i>®a«its ©f tli© growing rmtiea 
&B' ammms ©f fitiaiiiis B aM Q for 
l a e t a t l c m  « « « « • • • • « « • . , • « • • •  
J>IS<I0SS1OK OF BESULTS • . , ^  SS 
StJWAHT MB C01GI.WSI01S 69 
MTMMMTmS omm 7$ 
BUFFLmmPMI TABMS 84 
f S l b l  
I* m. e@atidali»s ©M ilwr #1X. • 1 '^ 
IX.., ^wraai^  ®f i»#pie®aa-©M®a -tm »(t. llv®.r ©il diets « m 
III# Jmms. p®ip tmmlm pmw mmth m ti#ts ©©©tminlttg 
©M itv@ir ©11 m. m * *• * * m * » * * * •« » • .• • » ''ftl 
IWm of •j^ p j^dteciM.cm tm dl©ta mmtMlMng' 
e©d liwie eil m& latter f&t iaiS <m €i@ts 
talslsg yeast, i^ &t ©ir ^®«it 
Mllf^  « » .,. • .. .« * • *. , 4 • .« .• » .* « * 
?• 0<imp©#lti® ©f €i«t 4'?» 4S 
?X,. i®^»&t®tiia laa. l& t^atim la m.T ntmU 
Se.aa^al '¥iyri€iti®zi«  ^
WII^. M t^atloa #a €i«ts -mmtrntnii  ^ #ila.* » • 49 
fI2I» H«p]wita#ti®avaa3Bt la t^atlim m 4i#ts iaip|ii.®®®at@d 
eig imtl®a «».,«••»# • •• • * -• @1 
H.* of 4i®ts s«ppl«a«atliig * • » , -SS 
X« laetaM-cm ea diets «ppl«©atiiig ^ e-at* .* » , * ,• S4 
XX* «ft@i» t^  fi.rst sm diets em-
titlBi.£  ^IMlviiiial ©^sttpoateiits ©f tli® 
mtl.-<m as s<mjpt®s of titamis 1 and #f •ritaala 0 « S@ 
XII* Molality aft®i? first w®®& ©aa diets «0stai»-
i3  ^.IMivldaaJ. ©6!^ oa#iita 'Of tti@ ^mwing T&tim, 
wiMi aial withtTOt sii,ppi«©iits of vltMiBs g aiaal 0»*,18 
XII1,» W©ajttiiig weight# ©f ymm  ^ m. diets eoataialMg itti© 
Qm,pmmk%B of ttie gruwtog mtl^ m with and wl^ -» 
cmt ¥itsttla .sttppleaanta • * ,» „,. .• @X 
i  r a  1  W M <4 *4 
gi I 
s g 
11 
sig-
It 
' ? ? ?  
I I I I I I I *© *53 •q tp 'p *0  ^
a H K a « 
* * • , » • #, 
g S S S s SI g § § § g § 
 ^ |3  ^ 0 
3 
m 
& n & ^
m m m m. m m 
I f f f i « 
I I ? I I 
1 » fe* # @ I »  ^
t © M 
g P  ^
K # 
© 
© N» I  ^  
© 
i: 
tt 
f 
p 
3 
© lA a 
t: 
I 
» 
f 
• 
S g S § S § § 8 S g g S  
g 
M 
I 
I 
g 
I I  { ?  «  
I  
I 
I  
I  ^  i  I !  
i. 
I  I  
I  ^  M u I  % 
I  I  
I  11 
I  
I  I  I  I  
i 
t  1 1  ^  
I  
I 
J 
I I  S 
I I  I  
I 
s  I  
. & 11 I  I  S  ? !  
I  
§  I  
1 1  I  
! l !  
ill 
I f  
1 
I  ^ 
 ^I 1 
" l l  
# 
•« I 
h , .  
I I ! « !  
I I H  • a  
s 
l l  
M # l» 
s  I  I  
« ®  I  
i i 
?  t  
I I I .  
^  I  i  ^  1  
1 1 1 1  
I 
§ 
<w  ^• 
iritMim* hmm -itoowB fe® mmmMlt$- @f mw* 
mSjmmX& to Mte diet hm® mr mmmpM.mi m 
t© laa© mmmltif &f prntrnimm earf3©^^if«fc#s fsts. dwtaiii 
mi^m.% mwmmptXmm 'Wm mmmpt&S, -jp^ipij^siagats 
m& mmmiAmsA in fsUi^ wiag paimgimite:* 
VXtmmiM Jkm ?ifeaa4a A is a«€i@.a-saipy fetr »©at®.l «EBd[ 
'of fIm Mi© im-miltii' .im 
tSssms* A •imtmtXm. 
'0ftm iSLmmX&pM im tto® ®ii® #f ^b® In 
X@x«$fot&alaia« f^  idtnim 4 nioisss 
-©dp emlati^  Im la Wm 
ml®* IM-a aial© ©teiillty i® l;«ip©-miy ifiiil© asal# ia® 
t# a 1& "^ ©JP •it«ia' B Is E©ea»fc wjrk l:^ £©at@s ^aat 
n@mm- ^rngmmmtlm is ^of fli^ te & €©flei»i^ « 
ftKiMtl# aM® t« iat® fttmSm. 
*• suggestion i»® Tae t^ teat th® irifc i^ii is aa mleeiaolt© 
€@ l^iratife '©f ©a»t«®ft wiMi aljomt mB imM i^ ia® ]»®l®®iaji3?-
#f tb® ffljolneal#* Hl^ ly aetiiF® #^3i^ a9ttmi@s ' tii® 
fitiiKia 'Im'T® 'tesm I^ttaiaid ia at least ttam  ^ €iff©»®Qt lalioj«* 
toyi@%,- msiiig dlffsTOst sotti»@e»- m stmrtiag aat®ilsls» fto-s© 
pr©i>aimtioiis ar© so «i»llftr iamt w» aay .a»-®asa© 'Umj t^m 
¥ltfialn in a tmlTl  ^ sfcat© of pitMty* 
Vifeawto &» laf®stigsto» mmX^amA tSi© tmm "^ fewia B 
t& wlMt'i# ii©w teom a®- © ««iple6ii;» ttiat iws fom#ray scsisid-
t&® "tifeiaiii hma mm 'bo-^ a t© &mtsdn ^m 3Pa®to»». 
in Mtemtnm indieat© tliat tli©m« 
mi  ^ tm t&e^m l^is mmM 
oMginal e<3i®>l®KE isto trnvm tm^m* Bi© two tmfmm 
Ij pyes-mt i» S €Nwjpl,« vitMift !• <%| saH iRtfemla 
i^}m m^Tk&m w$® tmmm M § ^sile tti® 
woi4ce»s iis«' tdte terns % %,» ftoe lieat 
atinolati®  ^aaiit faet» 1» fitraato. B (%)• 
liemt »taW.«* pwrnrntijos p@Jtlags« ]p»v«ta.ttw-
faet0f» Is ©all<  ^ # (%|* 
Mmmmkt wo  ^ sto» l^ t vitmia # (%) pmteaMf .@<m* 
sists ®f tm* faeto^s,* • Is a growth prMotlng flwla 
t&il© tl» fa(ito,:r a^ast 0 t^to@3p' 
Migg®at@a B ©< l^sx -#aataiii.» an aifil*-
t'lm&l imtiQT .!«• '®tl» faetosp i& p j^pai^  fi^ ra ©©©©©a*-
tmt#» of viti^ iln Bi :»e  ^ is al3« t^ tmm altoali-«ttto#lav@a 
aiaMiit®, It is lieat i&Ml.® ia siJltttlon. •&© j^ alol®g* 
leal etf@et Qt B4, Is sliallai» t© 'i&at »f W% «€ work©i*B- si^  
ttiifS© two factors- a^e IdentiKSiia.* ®ie 4etai@aatlc«tt B® !««• fe«®a 
to irst3?l<ni« fa0t0i»s •3?»fH©xi;#4 in 
•O^elmifB evl4«tte® ©f lateli?- «istOTt©© is la0:h:ijag*. 
of vit«ia S (S )^' remits 3m a di.gs««s® eallM 
beri ia man ®aa poil|®o0ifdtis ia ?lies« diseases 
a:p© cii-aim©t»rfg5i©i % neiw© de^a#»atl<m# failaj^  
tim Im^ t^m.^  Im  ^ of -aj>p«:tlt® sod less -of t^ idei% -of-
Iti© digestive ti?a0t« 9  ^ -rltsata S {Bjg) results in 
failuTO of gTOw  ^ aM fee 4ev©lopi»t ef sMji ©li# 
Mseas® is ©all®  ^
tltmM la liha® ateseoe© ©f tMs seat^ sy 4©ipei©pi 
i» aazit m  ^ tti® pig* telftds #&gs 
do not a#«a tia# irlts»te aro aM® to sfu^mmtm it» -©als 
i^taain lias been spi-tlseslse  ^la l&%@ t^© i^es «at is 
©btalnm^e f:ma "hmmm* Mm&nt -mwk. 
mat 0 is #ss«tial tmv pmpmt "Ismm &m^Xepmm% aad Wm 
MBlSLtmmm of  ^
fitaaia B» 9M.s ia #ss«tlal for tlfc® p»op#:!? ' 
<iev@l©jpm«at ©f sad t#»tlfe,. M i.t«. a mwme^- mtlm 
«f t^  mm  ^  ^:aaliititis  ^ t© pmmmM. tli® 
^41«0a0# m^mrnXm If t£i® 
«iabies t&© l©4y to ^»i?3»©tly utillg© m& i&osptoms# 
©ir« ii»»' tfe#l3f «wmts laa tli© <li#t ai« TOt is 
• 2i@t y@t Tim ¥l^ ®is is pyotoNsA M m&nmm 
to mltmflo3.#t li^ t* la^ l^atim Gt p»Nte@®s 
vlt«la !>• !afee iwstiw iiat«»Cal <ms tes s@pafa%@€- 'tm& tida 
Iwaaiatad #i?|^ a^feg'TOJ. &sA to t^m & msm 
©al sauupe#  ^ tJM irlt«ia latoi m&. ULm  ^•#ii,« Be©«ttt wo i^: 
ahora ifeat f^lm%mi^X mm he wlIM mM $m 
Um pmsmm of a d# t^oitlag ag«at t« a sutostfts®® 
•abi  ^ ]pmmmem m Mgbmw mmtim- mtlm npm jto 
©lijl«k®aa iibaa an ®{|ttal, aaOTBfc of i.pmdleLt&&, m^^^Qs t^mrnX* 
fitaa^a "®iis Jtmt&r l.s •aaXL'&& lis© .ggitl-^ te-sllit^  iritamls# 
Ha its a.te€aa@e tfe# tm&lm mso^B iti© fc»@tl ^3® yewaag 
fro -mi tia© ami#- "faeeMss p»mmmtXj stoatil® <ia® t© 
4©f«a©»tiloa of ^©pttiaal "Stofl©i©3»  ^ stf tiai® 
* 10 -
in iibt© Met maWmr mmltm im iia# 
©f & p#©iiliaip tff© ©t p&raikjssts ia «®&liag 
fcrag* la ©SiJ®«ia3.1y im t&e- pusterl^ a? 
«xfapmiM»8 sasKl 1  ^tMi#, &T fwiFtii «@@k of 
iffl&tatim# 
latttgiia l©e»t iw©il£ :wsp-i^ »to f^ci¥« 
fim#tim » i^i»s maa-afcai^ t^  fatJ-ty seids- In i^ WitioB 
t0 'Tilwia Mm Fst ft®# 40 a©t p©iml-t '«gi^  if 
f*t» mm iii«®^#.»at©€ iat© wm  ^ diets siiax fsdl 
t© p®aiit '^ m ®«3^itin a@Ms mm 
mMmd. %0 ttes© i^ oimls a i^*@ mhle to "bmt 
Xmt&tlm is stiH mwml-m ., 
fltmsdM #«• fM.s i^ tajsia was diseussa  ^iialeip ^©M of 
flfeaala B»-. 
KlaQfml#,,. Ttm Mmmt m-s^Tmm%m $f &« sMwil mst 
t»#«a e<»pl®%®l.y #iit«&iiabi^ » tt® is © t^i^ dintoif ' 
oa? iae<m©lml**# ia aaj^  iast.«»i®»». QmmmX. @g.»ea#at lasiafes 
&t pmrnrnt ^aat mwismSM rnlmmmks mm in <lie%* 
•'Samm® &m pQtm^l-m, eMSxm, 
mXmS.-m.p mppm^g ij^ oai# s^Ute# 
AloMii© sM l€sAS.3m» immatl-smM.m wllX 
siMm €^Wm '^ ©laroats «j^ - @«a©B%i»l» ®b© 
f^fi<«l% #f pwpai'iag 4i®ts tmm tvm ^be el^ a^mfe tso lie-
t»st^  iiafi Wm asttlmlt^  of abtainiiig mspsls?  ^elmmt 
iM Wm |^ i?» atat® l©tfa ©©stri.'tet# to pT&gmm 
in lihls- tl&M, ©f iavestigatioa* 
u -
WmMm* W&tm pwmMi® an nmmm. ©f mme  ^ fm ttoe 
aalfflMtl.# tmimikl- ®@tafeOili« tti® 0,jmmX ©f «!©• fat aol#-' 
<ml® aaj tm ©cmverfc  ^tot® g:te©«© to tti® stippl;?' of 
Ifc ts still m '&pm qmatlcm, as t& tee 
a©ids &m mw0T &mmwti&A Into mm& Mms '^ 
fat is. m% m 
of Wm Me%m- R«@0at mask. iwiieafe#s Wmt mw-t&im «Bsa-femt«d 
t&ttf mMa mr® mBmMml ^wl mmt is Wm M@tm 
foip tibe Is r^* it is miafe giye®iKil &t 
fat sol®®!!® m&f he e<3iw«^fc®4 Into glm®©s% feiit IS]® 
@3i#liigi<a #f trm €i#t '^ ©mlts .3m -fe® 
pmp^T a®tate©liM ^©f fats -m mttrnxSmtt Jteet^sia.# BiIb M.a 
Miai attisltetM fc© tli® fl®cAia  ^®f tfee 'aiital^ lie mtll wii^  fat 
& pmSMt •^ mm ttt© -©f^ aniM is maalsle. t© IwaaSl® i^s ^s«ma?se© 
of 
fmteSjmrn Wmtmlmn '^ im m&mt «3^^«isiir# pQVtlm. 
©f tto i.i0t tla® lyiliml* Wmr I^s mm&& pTOteias »i*t 
s@le@t#t wilfa mm hmmm& proteias mm ©ftte® 'i^i  ^
MSi^rmt ia ^mtr wrnlvmm M|^ #r 'aalMls sm «mW.© t© 
ssnftam-mlm eertain ssaential »i4» aro preheat Im 
1^© jproteitt ii«3l®«l® and j^ Fotoias .itocwM trs #)0l©®t©€ cm tl» 
toasis 0f tol.F of -aniiio fmt&lm mm h& 
eimir#ftfd into o? fat# l«it «©«»i# ©€«si^ s®ti.im# 
p»©lUBi# IStoii? mm a«,eto 
C«E% f^e^mt«ii- pj»wid®- mmm® «f 
* .22 • 
m$mi m Mfmmam 
fh@ Jllyimteiy® is too 
welmOMSmm £©r a #)Mpl©te »s€«w te ttiis pap«r. lo hm 
Tmm ®«4© t#®- p^ifssaat m mmlm mt ife© 
wi-Mi »|»TOia@t-ioa aj^  C&lj litemtaay# 
wM©h Ma a Iseasliig tm ©i#: s.ta  ^ 1» tSii8 pap«r 
wl.ll l» Q©f%»i» pmm to ©fetaiaJjig 
m ^n&ml view « |^SMSt« 'Ifa® w&»Smw 1« mtmTmi. te& *Tkm 
I®w©r teQfwlis%@ «f If B« f» »gO®Uai »!«» 
Blwiaats % S». ma& S# £«• ^11  ^
<6ai} *1^© fiteiti3as«, a 1  ^Um Mmrlmxk 
M©€i#aA As#®©iatica f#r .l««Bi it^ gm aa4 ®f Broosvitl©!, 
Bsdi^ nay aM disl^ 3film%©€ IM# (41).« 
im is of ptmeti-
ml ee<itt«ml« imp-orfe^s®* PtoitItos '^Eg aas  ^ wQstoMi load. 
te«ea wmbl© t© olitate mi 4i«ts @f 
.foods,* lr«aa (3S2f)ClS) liiui Ql>Siew©4 
st»«i»lllt  ^fe@ t© fai2a» t^# nwi^al €®v©l©p»iii.t .©f tto® 
.fo©lms la tti# t&m^% aiai of epitlaeltal e®ils 
Gt %l3® aal® m% m a €i#% of Wm to/HmiaQ 
efflap©»itl€0it 1B%0. mm. st&mtk S4 ,^ X&M imtt&w 
t-&t »-al%s <»eol3»| 4  ^ and 1^ifmmT*m y@its% (HiasEls} 
0*4 «• 0.».e g»as p»i» p»r <a^.» eiogiar ©f fM-
aa.©' i»v#ml©d ^At mmtwm #e®®®jpti^  aaSt 
lagplaiit&tieii a® misnal l*it tlmt cii Ife© si3Et@< f^ii 
•» * 
Qi geatatie® f©©M di,©d ioftd «#» S!®sofl3N^* ®i® S-iei41i% 
In ferasl© wm tmpmixwy mA #caaM  ^ommmm "b  ^
ritmmiM !• itesility i» aal« was pemmmnt wm& 
in f-oua? stia@as# ?!».% ttmm 1» a »wa»l aiKiimt; spejHtt'.liit; 
loss ©f fi©i*fciliilB|f jpow#f« S©®Mit# Wmm is a i^ oaplet©. loss 
spem* Siiiri^  t&&» is loss ©£ -ai® '^Owejt t# fo«m ta» •tag-
iaal plag. WotmWk, is Imm mt all mm in^#»sl#» 
iaveati^ tioii % fcli#s# ttoat-in--
^Tm.ai&g tih.® araemfe cpmlitf- of ,p»fc0i%,. or 
ot A» S# 0 -m B did sot feadi^  »sralts#' 
i«g l0timm0 i&eafcjr -&f mts tls© 
dirfiealty ioi^  p©®ait5t®d »o»al «|>p®ilmti®a» 'B^^y -desi^ at^ a 
tsli© 'tsaitoo^a #oiistita«t JPa t^oi' Xm Bam (1S24|~C .^#, S©|, msing 
ailk pm'b^SM diets ©Q»0^»fe«i Itfc© «i0-fc®a@e ctf* tli® vifesate 
aaad Mafctlll sad Sfcc®# |lS2S|C4fi) laoi: @f *itj»ia 
1 m m mplmmtlim -of lHfe#iir ol&fcaiit amfelsfa«%©ry 
i^ pri^ etiim <m Kill: dl®t;a« Saiw (l&24f 09) pmpomeA M10 x^m 
vttmSM 1 sad. ml«aSA® imf#aisti<m (fo, fl,. 
fBf: 7S0 f5} Ita gtmp r^tlmm mA- dtstrllniMm# Ofe«sf 
wow^®m irit^ ia 1 as s««- #f a@w faetso  ^
H©gaa tM Swahw C.ltS4)C24| »po.rt®dl toat hs^  -©Mailed 
g&amvntlmk mfes amy toowa s<m«s6 of irKsamto B 
la di®t 'ml#ss tett^ ap fat c»tfeaia@d 'irit^ aradLii* Ttmm 
Sjmmtl&tQm lm%m aateitfc©d tSi© mlmtmrnm of tsli® 
"fitaaim resmts m. @f 
«1« mad tmetlm sfc«rili^  ia its a^«wi©« (198®) (30) 
M • 
foimd ttoat vitaaia 1 ms ©sasatlal to'p m&mMl 
l®ls©a eo-^ o t^ejw (1983) (St) »ai*lng miirt 
g^mmtlon joiaE  ^ m 4i«ts ia wM  ^wltmlmB B # -mm top-
plied % 5  ^Qt yeasfc* M.S diet #«taia®d ao iaaoTO s^ ree' ot 
rttmOM S ma&. tli® mtm i» Wm- smm& emi gsnexm-
tion 4id aot grow TO»«lly was aot ia 
(1924) (5) »@poi»fc@d ii0f«l «M i^ p3«3<feeti<» wi^  
diefci eonteiiiii^  '^ ©1# ailk as -^ ilj Bmw&m #f p.f^ tj$ia sa4 
Titiffiias# fiia jpn l^al.@a mm &m& lm^%mttm aM 33® eoasid^Bsd it 
«m®©e#sary %g assume a. f^ pf-oiaeti-r© vitiiiitt* l©lsim m& 
wovk&m 13^25) (SI  ©totai»©4 l»@ttt©p mpws^mium m& iaetetioa 
m di®ts #cnitaiai»g «alie mola«##s as iii® sol© ®e««^e- of titaaiiii 
1 ttoay hB& ©%ta-iii@a wlW&. €i®ta ia wMf^  
-supplied vitwia« mAmsm diet e^ t^aimsd im tommi 
9€mmm  ^iriteoilii E« 
«®d lalseai (192S)(4) i?®p«atsd guad ¥#rifl#4 th® 
ir©i*lc ©f l^ ttill i^ a -Stewe wi^  diets iaelnaiiig liaol® ailk pa^er 
•miA lai»t» 13i#s© di©ts TOsnlted i» stefllil^  tet r^ asval of 
lai€ gmm m&mml i^ piKafimetiim  ^ ^^©i»©gg aad »©lsQa (IStS)(4| 
a«Et siip|jl6si^ t®a skia aiUfe wi^  ©f tmt •©* ©f 
lifQr oil to aalc# it ©«pa»&fei© to A©ie si-Ik.. St®'j^ li% ^milt-
dm t^ «e <li.#ts tet «&®n tli#y wsi?© suppl«^eated wi^  8  ^of 
@3E;ti?a#t€A ^eat &w %% «ii* #3ri-6d yeast diets 
petffiittM f^ spfoifcidtiea f©r OB® geatmtion ^olf. 
^oSmmM l«l»eii (1SB®)(S| 3i<iti@@d M»t wtoen iit-
•e©»p©»Rted e©€ Xlwmw .oil iwfc.® sicM ailk di«t .ia Ml©gi?®a 
- 15 
lots tfaat a pmgfint aM q&qt 
waa suggestive of aereleln* 'IMs 4#cc^ ositi«i did liot oemr if 
i&©®t «afe»y© ©il wm als© furtoer ii©t®d tamt tabu® 
mm pi^ irentM Isf aMitlon of mt©r or aleotossl* 
Wmm 10  ^of water was mA fia® diet allows to #ta  ^f®r 
sevsral moxktbs mbs€e@@ of tiiugt €id#r indioat®  ^ Um% mo 
pos4tl<« had takea plan©* femrfe g#a«si?«tl©a wmm m&TmSL 
on skis Itl'lk filsts .if' of water wm at€M itM May© TOd llv«r 
•0ll was fed dal3^^  aaiaiera AM ttot deny th# ®xlst«Efe©« of a 
vltaata for ro^TOdto t^lim Mt ^©Ir &&%& did not prove Wm m»eea-* 
sltf for amiii a vltcaSa, lelsaa ©raft ©e-wr&srs C3.9S65{5S| fcraail 
that rats wmM tol«»t# a pemmtmg  ^ of tettsr fat Itet 
not r©|>TOdii#© cm dlsts witalnlag a pereentag® of 
laM. imted, lamt 12  ^of 'fomat v^© bettor rostilts ttiaii 5  ^
of yoast «iia eoneliMoi. t^ t lis,® Umltiag faotor for repst^ tto--
tlm awl laetatlen was vit«di» B» ifettlll faad oo'-woiicers 
{1924, 1026)(58# S®) ^^ ®at@  ^ 'Si© ^^ ©islaeats of N®l&oa aad 
AJBd«r©M usl»g of ^^ olo mIHe poiiisr witfa ao addltioaaal fat* 
verified Wi@ »salts of Miasi© lavostlgators m& fiartlier 
8liow®a Slat n&wm 1  ^of fat mt ftd€»d to & diet tti© aniiaals 
wem sterll®#. !iai@j s«^«»tM tlmt fat diets mi^ t Immmm 
aoat for vlt«lii 1 -«a»i aade tJi© farther suggostioa ttoat 
Imttor fat ©onta.lii«d vit«lB Em 
Wwrnm «ad eo-»woi^ rs^  ^ {li) »port®i, st®rili^  la ©ijlaals 
fM diets •o t^aialJig 22  ^of lard of ©od llv®r oil.* 
li¥ei* oil was tmm &t rltsmiM E» la 
TO3Pk nxej hB& ©lis p«:r^ a«M tmm Wm-&d Jfdtosaa anift cwparaf, 
®iM twm i^ «l®sal@ tfngglsts, 0offln «d liwaiiigtcii, @M 
msa -te©  ^ &t $m W r^n i^rnom Sot^  i*®iieiit3  ^
tb«y MA m»@d m ©11 p3®i^ s#a tmm M» Lm Fat^  iffl€ 
whd  ^@OBtaia#d m vltaaia 1» Bam (W27^(T6) mmd ©od 
©11 pii?#ms®a t^m iM<& -Mm Fum frometm mMmkA,-
laia#. Mm ^p#»tsNl SiAt liver ©11 ©caitaii^  ao, vitOTda 1« 
»@ls^m ma eo-wffe«» fliBf, 1928., lS3.0Hi8» M,» 82f Md m&d 
3 i^lbt»s @©d liver l>il -aM b&d m&M# to t^wm timt it was 
tr&e »0f wltmin S. Mhm  ^temt «il 4©.®offlpo«®d 
t^oSB mlx#d witli dl©t md allows t# st«M f@r long perlcsas 
timt it in p»s®a». ©f tlie M#i iwsremtag® 
&t lAwd used In ilets %• Mvmrnm w©i^ ®3?a' 
futafidE laiat SfaiMi^ s ©ui. liver ®11 wm& saperior t© Iwttsr 
fat as a soar©©, ©f Mie fat s©l«ble irlt«lsis» t&ey stig s^te  ^
timt diffiottlt^  #:^ «ri®aa-ea Hf ©tiiar Investigators wma  ^
to 1^® ^em^oBltSom &t W.e #11 as d«s©rili®A afeov®» 
Iteiring "ttiis 3p#riaa aoi^  iav#stlgat®rs w@  ^ attMptiug to 
4et®Ml»© «i»t«a®# ©r mm-^ lsteiwi^ ® of vitaain E ia 
dlffs'reiit tmdmrn  ^ i3MBf)(f7) r^ orted 1:0  ^#f teatter 
fat f#rtllity tet did list «ppimiwat« t^ © .^-
t#»ej of -^ teat oil 1». vitsnija Mm. B#@fc®r smd- M&Gollm  ^
(1828) (645 s^ porfe  ^ ttot vitaMla 1 was pms®mt Sm tdrta liver 
oil ®»d Wm- l«rt tli@j toad «s®a ®©i liv@r ©11 ©t^ taluM 
fM® MsaA .anfl tirpei. tiJHXiA tSiat dl@ts 
• If • 
of laM 'OF 4  ^ ©f ©od XlvmT oil ®a¥e teettei* 
fQ t^lUt^  thm e©n%almSiig 2S|C ist lai^  aM «lttoejp &v 
IG^s ©f lawttw fat» 'WiaMMim (195OH0§I iiiir©st;i@alj®d  ^
eff©#t ®f iaM <m Taid©ms diet*# Em ms©4 a 41#t ecHafcaiuS  ^
©aseln 18^^  M:t«@%ed ^hsat; mXt& C185) 
•SEfaiBtes #<5d ll.v©p ©13. msA dextxda fco mjp 
H® i&at «|s.r0iia«.fel:«a ms a©a  ^if ia» #od liwr ©11 
was imt© €ist a@ »®w KSfiSflet Wm ipefljt©  ^
ing of tljit aisst:plii witSi IS  ^«f iaj€-» 3af I® laJLae  ^ ^3# .^ *4 
ll¥©F oil iB'fco ^ds mm di«% Jm kXlJOgrm. lots Urn 4id 
aot TOpTOdtt©®#  ^ H© ac^ fl@A M« »i»€ 
liver oil Into filafe fi&jHby ei^ fe toiM l5«fo» mse* 2a tMs: 
ms^ rSMmk tAiwm f«Ml©'8 flir# litte» ob  ^ two ©f 
females di®a at prnFto f^eloa#. Si© ffl©rtali% tSa® fomig 3.0C^» 
!Q3L© »€«,% ac^ fieatloR «f te i^iil<p® ai^ iig of 
eod -oil 'SMto di©% daily^  la tfeis foai? 
feaal©s fcwr tet lAetatfom wm pmT». A 
isMiflmtloa of €i#t "lii¥ca.^ «  ^ th« i?©pl®@effl«t <3 '^ 
tli» laM witti lai€ 1  ^toeeii. «at©ela '^o€ for im© Jtoar at 
tii't®m poaM-s p»aami»* ®i© .liver oil was -alxsia Into ^1» 
diet la l:llogf«tt lot&»s<M Mils t]fei?©© f«al©« ©aeh heA two 
lifet©», one f«&l© liasS m© lltt©'r isia anotiMi' f«al@ i^ul 
litt@j«» 'fwo fmm1&-B M aft©3? hming. tm Mt-
t©w» fis© ao:rtaiitj of tfee- f«ag wma Sf^ » l^ aas (1932) {M) 
ttoifc ®«ifc«iiie€ a ©®ipfeala ©r swlist«i©®% 
•^ ileh liaaetlirated i^ ltaisin 1 iM geim* 
- as -
wowU % wmj mrwB t© :r00oii©i:l« ih@ diver-
QQnt -^©m mxmemlM  ^  ^pmmmm mr of *it®i!ii» l->tm 
•€iff®fwfc,, foods., ««.gg®sti<m «f 
Cl3?©«il3ai^  mxdt H®im (10-841-(SO) mtsT -mp&w 
..iBito-i»ldati<»a of liatt«3» 1# fmma, (1BB7) (Sf't tlbafe. H*®!*' 
nil m# mo-m ireadily ^bsm tet'fcoy fat* 
ttiat fmt sNmtaia  ^ -^ itamia B 'loeiiaai 
ip«pro<i«®feion if H# fmraS aiat 
^^ sangeai iSii^  vmml^ tj 'la imsata^atM mimw  ^ fafes 
t;«Eide4 to -deatfx:^  vitaaiaft A «it 1» m%^m warn 
^elfiyed  ^^ dw&egl gsvK^s mO. ^#at #11 ^a-
taiasfd m&m of Mi-©« gi^ tpa Mi«i .1»4# liireip ©il ©r-
fto.ls ®£plaia. lai® of l^is i^tasis in. i^ eat 'oll^  
Bwma <193®) (14) Tmpm%  ^ a prlvat© CNsaara i^laatloa from 
stat<s€ Wmt 'S i^iSibs ««3id liw:r oil is the l««st pTOne to 
oxidatif© c^ ^3®ga» ssM. lattill (3J30)(e) fotjmfi tliat 
eod liver oil was »st iretse-eptaM® to •O0?d.€atif«%- t^ell© Xm& wm 
seocmd aM tettei» wa« A ©imMiiatlcai of fats w«ttM 
iaflTi-«e# ef t&e ia»a fiM not 
liver oil wouM thus to® a <iMMnati€»i wmii  ^TOseep-taMa to «l©s* 
tfustloa ©f wltrnM 1 % «14atloii« ttey fttrtliei* stated that 
omr toowle«ig© of tts® &<mmem ©f Titaatia 1 was j'^ lativ© ajpyd mt 
a s^olttte idi© ©ffielesm  ^ ©f a. giTOS Bmm& dlep«i^ ©d m Um 
mto'*mMS.mWL& iaato.ri«.l.s «a(l sflatl"-^ i)ft«ts as-soeiated with it» 
Oleott aid lattlll (1931)(Si) l^&talned a ©i^ stall-l»e .aati'« 
-«^daat tmm l«ttme®-» llx®y @<m®ld-6»A tSiat tiils was pm&t tSmt 
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* S2,, 
to ©cstttlmi-ctts Hi^  
t3biat tbe r&t «^w€ a® »gfcfdete  ^ mmm Iwt 
tajat w^m sladlaie «Qirls«ffla«tal n i^ditioa# I2iaa 
atttB© imm 3Stt@m we-m pmAvL&  ^ ia Sa.© sp^ag aasKi 
tii@8# In^Qstlgatofs ebs#rir«d & mmmm&l vai*latioai In seac mti© 
tet ao ®©as.mia3. -rmrf-atioB ia lltt®.r slme* Segsa mA Bsi's^ mF-
'(1924)124) Utter® wmm teom In t^ ir ©ol*-
viMtm m& WmM a, pTOj^ t^i^ &stely mmlXm, mxsOmr 
wm Tmw^rn msiTm mariM bttw»«B IS  ^«a, 81^» 
mm&Q m of #^tmllM &i^itiM.s« Wsmm. !^1#3 
(1924) (23) »ep©3?t©d that fStm  ^ laaiataiaM mifoEB lal»«toiy 
eonsHtions* Barely t&@ mtmmm ©f 
aM tw»l^  mvm &,m$;mm aawi ttot laii©i?atory 
was well yejstilat^ #, wmM m »«as«al statAsti#®! va:i^ ,a-
ticm ia s@l^ t, littea* sis# or «« »tie» lii lab® 
tJi@ feii?tli was -^ tmlly lilgli©st and tia# ms. »tlo wa« 
•a®teally Immt tto©. ®©x imtio mm  ^ a# i^al3y 
est ^Lat@r, ^mm vaflatims AM a@t a 
tlm, f&stor «ai ««3p#:i^ Sa«tal ista# 
Mmmm  ^ maO. B&sm (iPS'4){ti) mm'omtl 
la t&© gMwtln. ©f miiifom la r^atoiqr .®oi^ ltl®»s« 
l^ m la ttod fall, sli.ow®€ Qa® gTOa.t#st. ®©aa 
w i^glit at aJl ages i^ l« t^ a« &©» .ia tit® «i*©r giiowl ISie 
l0w#st a®aa w@i#it« KI®  ^ (ISM) (51) wporfead a s®as€«Bstl 
vaiPlatliai im llttei* pn^odteeMo® criT tii© l©s.s d«eati#&t®€ lorwiy 
atjeaSm of imt®  ^ low llttew w^m Hmm. dmitog spilag -ai^  mm&ev 
- sg -
than fi-iiidng -aM winter* lEbte fewast litters wore bam 
Airing the atitmim mcmths* fcmaad ttiat ttie ^^sieal eoiwiitl«m 
and age of the fiaaal© wer© fclie aost laportsat faetors for. lit-* 
ter proawction. Strain 'bee«me a faotor -s^n it involved 
of dcttiesticity. t^ itli and Bing (1928 Ke?) worMiig in l©^el*t 
labo2?atoi^  at Tale, reported that rats "bora in winter Qmw at 
a slightly slower rat© thaa Wm ©oloay etirves "bat vmim wmXl • 
v/ithin the limits of ttie stanaiard deviatioa -of the ool^ ai^ -, 
©les© inYQstiggtors stated liiat temperatair©, lnjeaidlty, lig t^ 
and sanitation were of ttie utmost lmpisrt.«i0e.» Shese facto-ra 
were carefully controlled im tti«ir- laboratory-* Or^ t aiid 
MeCollvM (1931} (56} stated that fife ©xperiaefital rats cai a 
manganese free diet died during the aiaaiier of 1930» 
attrilmted ti» deaths to tfce heat he-earns© thirt^ f cai« of the 
stoek rats died diirijig one hot nl^ t of that stJma#r. Bills and 
co-«worl£©r0 (1931) C®? reported no mmm&l variation i» f-ertilitf^  
Bills* latoorato  ^waa very earefallj ooiit2^11e-d.» He used rats 
of the inbred Wi^ donsin irariety as used MeCeillxjm and 
Steeahoek, H© kept th« rats in metal cag#s aM hedded ttiem ia 
sterile shavings • t«ap©ra.tmr© was heM between twenty aM 
t\fentj five degi^ -es emtigmd© U%Tmi0i<mt the year. The toreM@r» 
w«r0 s©le-et©d hf* iwig t^ fvom weaned ea  ^week so tliat th®' 
ag© average of the parent g waa eoastant. 
Th© literature eoneeimiag the vitaatin, B ccsaplejE aM th© 
stths^^ent recognition of tti© noa-identity of tiie varices 
factors present in ttiis ctiaplej^  has heen review  ^ in aahy 
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- M 
-ritfiaalu* 'Bmy conetodle€ tiaat -rltsaln B was ©ss^ tial f©r 
la@tatlim* Mrm -(1028) (80) »porli®d feat tiae vitaala 0 re^pia?©-
jsent was i^3ro« tJte©s gy#atey for lastatlm l^aa, for gro-w  ^ ®»a 
that «3.a I^taiilJi 1 was also greater- fQT laetaticm 
ttoygai t&r giwMi* ®as»«ami aad Hetl©r (1931) (g@) i»port#.<i that 
laet:ati.®ft Inoi^ aaM tSa®. i^ qpif»i@».ta for teth. vitaalna B suttd 0 
Imt tb.#y #«asidai^  vi-timlii & •©» «®r© lapaiJtmt# l©o3?e aad 
wo3?ker» (1^32) (43) stm<ll^  first acid see^oaad aitfcej?s ®f mo-tiiei?® 
T&XmA m dl«ts ©oatalnlag i^ thi -yltaadiis B aM 0« TbBj .#0»el32iSed 
t^ t amothejp faetof was »-jpir®a. for la®tatlsm» I3i@f 
stiggestefi tli&t tMs was jpTOtoablj He-adtor*s (68-, S9) irltmiia 
F®ast#i» (10M)(18) rapurted tim.% so,»al Isetatiea six 
ttees t^ © aaoant lef toeQi *it«fflljas B i«<l # for aoisml 
growth#. 
1© *]^ ©ifl© faetor has Tb#m a©o©jpt©€ as msmtXal for 
li^ tatl<ai« It ma po-tated mt afeo¥® that ©«tiai€eratol© asammts 
of i^taatlnt B ai^  & were mtgilmA a»i that ©0iitaaiMtioii ©f 
preparatiims of vit«lii B with Eemtor*s vltaaiii ®ay aeemnt 
for its sl@aifi@aae© is. la©t®tiia» lafeaJaaMi aad e -^TOitors 
(1934) (49) ©l^ alai^  t# have a factor in Mef., llv@r» 
!I&«y ©ailed it faetor I»» Siis faetor was pmsmt in th© mm  ^
®isorfeat@ tmmtl-'m ot fBwh l»ef li'rer toa bem treated 
wil^  seidlfl^  al0^ol aM ^dt# aei4 ©«rtti, 'Bm bas-al <ii#t of 
latofcara (1933) (47) ©ooaisist^  ©f pcsliitosd vim ?5 g«yos,^  flah 
frot«i» IQ teitt#r 5 graaa# sstits (18i) & gr«ts- sm& 
a,rl©d yeast 5 graras* tills di©t groir^  wa® aomal Mt aort^ ality 
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Trlfc l^a ® for growSi# 1&©f tQiaM. fetot 30  ^of Maaifeefea 
'v^&t wm immifft&lmt i&lle §00 &t Majadtohm wimat @a¥e «e©li«at 
gKswtti said ©f &gli^  #3.©ai gave aossaal gTOwlSi, fayX©:r (^ -9 -^01 
(82) fmM Stet wtmt did m>t •eimteia s«ffi©i©»fc Titemda Q for 
3.a«t&fci©a« M©ts ©mfeainiag &f whmt sbmM Bl% .it@i?talit|'» 
fMs laoiptaii^  was s*©^b&i^  ftamMmg ©3p aat©i@lffr@d 
F@&8t©r {MMH3B) TOpoyted m Mortality -af oa dl@t»s:-
e#iital3aiiig SO  ^ of ^aat.» adldition of of yeast tas® 
aort-allt^  to aatitiom .©f 1  ^®f yeast tta® 
ao3*tali% tQ 13 -^» fb© aMitl<» of 10  ^ of antoelaiFed yeast ga*® 
a 17  ^moitt&li^  ^ 2# em©l«te<i tasiat vitaain Q w®s i^© limiting 
fas tor f0r lactatl©a €liets ©mitaiiiiag ^©«t^  sine© 6  ^of 
i^©at dM si#t emtaii* wltmS-n 0 to pemlt aatisfaetoi:^  
la©tatl#a» 
Osl»i»©- i®Ml HeMel (19S0|C'&7| fed -alfalfa bm- tb.® sol© 
amme of fitaaias B -Q.m fii@y f^  «r« fealf of ©la® gfom p©3? 
rat p®T &iy, ®ls sioimt rep..i?©SQ»t©€ tmm to 9  ^  ^-fea total 
€i«t# ace#-ll®it gapow  ^ re^sttlt^ . aid ttiey ttrnt alfalfa 
was an nmrnm tti® vltwim B complex# Wmb aa«l 
Emmaa 119-31H 28) stiiilM iiaflaeme of th© diot of tti© mw 
mk 1^© -ritfiaaint B -a»Kl 9 oont-mt of »llk» aSbey fo^at Mmt 
f@®€ prod«o«d a ailk #f vitsain 0 eoat^ t thaa 
dri^  f«e<l« Sba ocoktast of iritMJji 1 in Urn milfe was aot af" 
f#-©ts04» Th@f s-ttgg@»to4 ttist vitsala # was sysQ&esisM -sAisa tli© 
pl^ t wa-s growing vi®@i^ -sly* IMoQiMWB C105S)-Clli i?©poiPted tfeat 
wm a p-m-gmmlm is i-ltaiAii B ecmplm tmm 
- m -
t© ta  ^e®t taSyt -^ attiag  ^
mlfaifa wms ia ^Msta 1 siit ©mtaiuM feisFie# as' mmi^ . 
m^ til® 'Qiliiid .iraA m*^T^m iWMji^Z) »• 
ttat fi^ - t& tim t«aiiis- #f a grM w£ 
mm^ alfalf# wm i?»<iiii^  'feo -s^ piy fiiITt«i«it 
•aSji B f®? gwFtti ifeil# five •««? a ^mm tnx  ^
"VttmAM # foi? 'Bils 
alJfstlfa wfti ft l^ sttny t ®f irifesMia B» 
l»»Sl®ss- «latr«a tliat m  ^im^m ma mla, %!«• #f 
iias>v@stt. smmm^ -mwimg tby& mg® &t ^ plamt f 
tto® niflstetmt #f" tife«ls B« Bx@ iPEait;#at 0f' Q m# l.«ss 
f-aflabl#, 
M i^aMs©B (SSMJIWI soiml ma 
lactmfcl®» w#i» dl®t# i^^ atsijaiag -©f esfefc^  s«#i 
i0»al %• Iff ®f ^»3.© nil^  -^ wds-f*, ^©s# 4i#fe«: 
«jr S8  ^ -0f feat iwrnji^} 
Mmt €0tt#a B&M mBBX wm9 & go®<S sswiwie i»t tto® S ©«»•• 
f©!* th« mt mS. ms S® £ow0  ^ ^als mj^m^ 
wm aimimml Mmnm nosafpil «gi«- jp»a«Q.%» He Jfe3p«li«3f 
stat@d tt»t ®f tti® was r«6ir@fl. ia t&@ #i5W@»©ial 
pwpamtlon &t tb# ©ot-fea® #®€i€ aeal« »pas®ia. mi 
mte&tmA tti&fe ittists 30^ ©©tl;<m s#i0<i fl^sr 
w»m mot t«iEl.@ t# »t8 ^hte» f®i fow a «f alsE »ii'i&s, fiii^  
1K»© 0i f M B md & 'feQ 
«it» #f y«»st» i^^ ng #f y#a#t t© 
temdjwfl. in #a  ^©f tls#s« vitsala# f©»d feat tti« fiilm# 
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MFMaSSfAI. 
SMfe«eBat of" fwoMmt 
Mffes t^tfe isffirostigatow Mav# vasfing i^ salta in 
®3qp©sdia«Ei1i« using <@©<1 limit ®il as a s r^ibsi® ©f vitenla !• It 
was tli« oi»lgiiiai. piijp©®® #f ffiitlMia? t© imrestigat# -diffsrMtfe 
©f 6©d oil bM ^©a ttm««l la Wms® la^s&t®»i®® 
aad d©t@mto& l^ eii' ml&tim potest ia •rifeiiid.ii S» fttriag Um 
pyogp©es #Jt tM.:s woite it feeeaii® «ppa«ttt tlmt w^m 
s© sll^ t ia €»rt-aia @a«®« t&a% QWmT :fa©t©» l^ .«© d©t®y-
aiamts. ®i@ a«# 41©t fM at dlffei^ t s#asoms ®f tli« y©M or 
fed dmiitog til© •s;sme memma, M dlffftiwt ysars wswld fail to git® 
idiaitioal." 3E?®.salts in, stadi©® #f oir ©f iaetatioa# 
fMs led to aa i3»@afci^ ti®a of entlsr® stools ooloay of cwr 
laljOFato r^y to det©»lii« wli#tliey s«aaoaal ta-i^ iitioas we» 
iapo2>ti^ t« 
Oth®i» In^estigati-oas. iM pm-^ e&B la otlj? latoomtoi^  indioated 
MMt til® diet fed to ear stool: ooleisy ai#it l>© la j^rovot* Shis 
di©t|> bmmitftmr to m' ttoe gjmwiag mtl« oi'm diet 4?# 
o«aisists of vaslott® aatoml foc^s, % pto1A« now to 
inoJado a stady of tti® pot^ toy of eortaim of ^es© iiatux  ^foods 
la TitMitts B sad G «®a a fwtti©!' inwosfcl^ tlon of ^altto of 
tlaos© foods tor laotatloaa# 
- so -
Cas®ia was msed aa a 8<mme ot proteiM In ^©a® fee i^ig 
©xp®ria#nt3« Oiiwerelal ©as«la was pir^ ms®  ^ frc® the WIIMm8» 
MnAemm ©f ^CM.©as©» Illinois.# fMs oasQln was pmidfied 
•fey msMag wlttbt distill^  watef aeidifi©€ wit^ . sseti© aei4* 
wasMiig was &m.& in Ibatteiy Jaips aaa tiie was '^ iaaged dailj-
for thmm w©eks* M.s wai^ M eas@iii was fei©d at a tsraperatar® 
•of ©igb,tj five d«gM#8 ©©ntlgad#, 
Sextria» 
Ca«@»l.al «N3m stanfe «ts ©btslisM fr«i fe© P©ai©k aM • 
F©*d #<OTpiinf ©f e^ar Kapids, Io»a» fto© starcii ms w©i?k  ^ iat© 
a stiff past© witto. tlalrtj sevea per ©mt ©Itrie a©id 
solttticai* !3ails past© was atito l^afsd at fift®©ii piouads p-mmum 
for tw© aaa mm tmlt hmim aM ti^ a dried at ©Igjiti- fiv© degases 
centigrade. 
Salt Mijctar© MS* 
^G©lltiffl and Sl»€^4s (SS| »alt Mxbum 18S# f©rtifi©d with, 
two grsas ©f potassiwa iodide p@r l^ r©« .©ae lialf kilogrms 
of salt aixtar®, was fed at a l©v#l of 3,?  ^ tlirm t^aoiit idaea© 
ea^erimmts# 
Itoagt* 
I^ -ed jeast, pafN i^aa-ed frott Mi® flei^ Man X©ast Qompanj, 
w&B aaployed as a soure© ©f water solmtol® vlt®aias* 
- 31 -
Mfeoelav^ Irn&stm 
Dipi®d jeast TOS i^steaed wiUi ewmn  ^distilled water to 
fOBB a thiek past®* Hi© past© was placed la glass esy»tallJj£:jUis 
diaiies In lay©i?s abemt oae M&h deep gtfid i«it©elav@«l at tlft&en 
pmm&& pmamm ff>T iiwrn tmimm fte pK^et was dried at 
®i^ ty five degrees mntdgmd& aad ms©d to smpplj iritamia Q 
in eertaia ©xpeirtateats# 
iBLtteg gafe> 
•College tatter was melted ia foiup liter feBatesi-s* w&tmr 
and -cttM settled to ttm t^tcm of feeakera a»d tibe fat was 
filtered tlnmt^  folded filter papers, 
Idver Oil» 
S«ples of c©d liver oila used ia tMs work were 
sold mder tla® foliowiag i^ aeas S i^WfeSi, S®a fmr®, I^ s Moines 
t«rk© aafisj^  i^ller-Sor^ sm ,^ Eli»I(till|rj^  Meada, 
ilardea«®lM©# ©ilsi were l»pt ia a ©ool Tom, in tfe© 
Mseaeat iii©a act im tis#* 
Wm&t 
ftm ^@at g©»« wma a clean pitsdiaet C(t)tai»<  ^ fron 
Wa l^Mim and Crosl^ -# 
Eigtraeted ^eat Btba^e  ^
Wm.t gem was ©xtmeted wi^  mi^ dv&as ettor in a larg© 
ecmtiniMma ^extraetor for i^ eriods .ranging te©twe©a fort^ - ©i^ t aisd 
aixtj teowrs# Th® ettwr abciut eT©ry fcupwr* extracted 
- m 
less Wmk #f m^ew sotoM® mateyial.* 
Alfalfa  ^
fh© alfalJfa «8e€ was- a ap#el®l aMp»«it tima Iti© AXIX  ^
Mill® «al was oMaia@4 f ti^ ii? <lKi^  plaafc* &9 pm^vmt wm 
a©se:ril®a as a finely gi^ iaod leaf a©al of tto© tXmt mdi seoond 
eattliig,. It wm Smmtmm aM was ai^ lfieialli- 4rled* ®fau© 
p»0t©£ia eontsiit was 19#S^» 
Fiali M#al» 
flte- pi^ teet «s®d was ©Msl3a«d fmm tb@ Atlaatle 00a8t 
Wt-A&iAm aaaa waa ©allM Atm fisli m#ai^ » It was pMpair®€ £wm 
laaMo-ok aM eontalaeil 6S«.^  protein. 
Sstem* 
fe'aitog© wa» ©btain  ^tvm BwXtt Mit ©#. Mia was emilsd 
Swift »s 60  ^pj^ teia tajrtteag©# 
Jdm&  ^ #1.31 Ke»l.«- Cottoaa S®q<I Meal aad. Batteg lllk Pc>i€®r.» 
fbsa© '©icsaM j^^ ial p3P^wiii©ts ofetaiaesfi m lo©.al 
TbS' pmteiB mntmt of , lia»##d ®11 ®#al was Us®- o©ttm 
s®®4 mesX -mnMimM 4^ pmt&lm md Imtteir ralllE p^wd®!* • 
eimtainM S1#B  ^ pTOt®i»,' 
M&b 
Mm polii^ iaiags w^m «btal»©A fi«t the i^tEaasHaa Bi®® 
a«jTO-»' Cozp# Ass@ft».,|^ , Staitfegg ,^: Aiteas-«8» 
- m 
yitgalit St- Bice 
fh© ©xtmetlna ©j? fe© vltsmiM was earried out i» twelve 
liter h&t%eTf Jars# WmT kilograas of riee  ^pelli^ lngs were 
plseed ia ®a<stot of imr Mttery Jars* Tm liters of 95  ^ al®ohol 
emit&iiiiiig S si,, -Qf glaelal aeetld a®iil were to tto© first 
Jar». Tim alxtnTO was stirred, ei^ t or ten times per day aiwi 
•allow^ed to stand o*©r aij^ t.,, fh© ale<aiol fro® tM.s Jar was-
sip^ned into the aeeoiid Jar aud ©»owgli nor© alsoliol a^ded to 
make th© volios© © I^valent to ttiat -originally present in tbo 
first Jar. Hew 0§  ^ alcoiiol was placed in the first Jar to make 
mp- tai© volme origlnalls' preseat. ®ie same plaa wm followed 
mntil tlie alec l^ from l^ e first Jar had Imeti trsasfera^d 
stieee-ssively to Jars 2^ 3 ai^  4. fli© alo^bol twrn. last Jar 
was siiaaomed off and filtered m& Qi© resldm® frcm Hi© Jar wa-8 
sttcked dry m. a M'Ctoer tmmelm !Qiis pro©«ss profidM fo-r waaMng 
residue witai four portioss of alcobol., After lai# foar 
wasliings til© r©»idM€ was di-s -^3sl®d-». Sie rolmim of t&e filtrate 
tmm ©a  ^ Jar mimntisA to appj»ximately, aavoa liters. 
laie filtrate was ©oneeiitmted to appTOximately 700 ml. 
tmd«r retooed pressure and at a tCTperature toelow fift^  degrees 
e«tlgrad«# Ctoe liter ©f distilled water was added and the voloa® 
again M«teeed to 700 al« A layor of oily laate-rlal separated at 
this point atsd was rOTO^ed la a separate:^  Tkm rooaijaiag 
a<p-@o«.s layer ms tm&teA idtli a 20  ^ solution of ueatral leM 
ae©tat6( to th© point of mxliBm preelplfeation and allowed to 
stand for six Bi© iiixtuLTO was filtered and the 2»®si<&i@ 
wa^ed with 100 al, of wat@r» A 20  ^ solmtion of sulfmrie aeid 
was added to pTOeipitate th© lead aM tfce mixture was made 
faintly aoid to eongo with 20 ^sulflarie' aeld or 10  ^ s^oli-mi 
h:^ roxld©» S«^e»tj graas of fall®i?»s aarKh were added to tai© 
mixtmr© #ii^  was stiri^  at intewals for three how3?»# Mring 
l^is time aixttti^  he©OTe more allcallae and aeid was added 
to maintain appmxlaatelf "ttie sioae aeidit^  as slM5wn tor eongo red. 
123b© fuller •s ©ar^  earrying sdaorbed -wltrndn. B was filtered 
off, air dried, finallj dried in a w&tmm d@si«©ator over 
ealcim ©hloride. ®ds material was ttsefl. #ie:^ v©r vitamin 1 is 
indicated in tti© e^eriaental work« 
Hog M.ver.« 
Hog liTer was uiaad for th© preparation of tti© iritamia G 
eoneentmt©# 13ie liver was ototainsd on the local market and 
was worked up as so.oii as possible after it had arrived frcsa th© 
packers^  
Vitamin S frsm So« I»iv©r« 
fta© kilogram of finely ground hog liver was stirred into 
2000 ml» of hoili^  water, 13i.e mixture was heated to "boiling 
airf. th© hoiling was ©aatinued for thr«e adnmtes# tKi© filtraticm 
was acocKtpli-sl^ d on a Bii<to©r .faimel and th© resida© was washed 
wi^  500 al.# of hot water, fhe filtrate was ©oaoontrated to 
150 111. tmd®r r^ meed presetwM 850 of ahsolmt© alecrtiol 
were added# fh© preolpltate was filtered off and dissolved in 
« S5 
wat©i?« fills *afc©r solwtim was drl'Sd on eaow  ^de«.fci?la t© aak© 
oae QTsm of 4exti?ia e i^valeiit t© six gr«s of latog llwr aM Wm 
pTO<i»6fe was U •(.liver) ia inrtiosted ia t&e •eospeffi-
MBntml work* 
0mr@ ot Mimala 
B©p3 i^i0ti0ii St-gflie® wil^ . 'OcHl Oila, 
figoiw,® yo«i^  mti fmw to five we«iss of ag« and wei^ aimg 
hQtm&m forty flv© ajai. fiv© grms wes  ^ plso«d in cages 
IS* X 84" X 10® in groa|>» ot six. or .s©v«tt animals.. ami?i»ss w©r@ 
tt®©€ for lltt.@r« 'Hiw© feMl#s aj»i fere© »al©a were used la "13^©. 
groups eoRtaiaii^  six rats ^ail© fair f«8ial®s aM tJiree aale.s 
were usod ia tlie gM«j|)S eojitainlag seven, rats* ®ie aniaals wore 
weiglii^  BV&tf two wootes* jpro^aaat £m&aXm were left in th© eag® 
witfa tilt© other rat® aal tii© j&mg were r«o¥©d at M.r^  «^oopt 
in eases wli«.r© laotaticm was toeing stadi©d«. Wmn laotation waa. 
studied tti© f^ alo was i^ o¥©d to a separate mge for deliiroiy 
of taie yoaag r©tam«d to original eag© after weaaiag tJi® 
fotmg*. 
Diets wer© mixed dailj to awid any loss ot vit««ilas in 
tai© oils -S'tttdiad.* fap mtor was av&ilalbi® at all times f3^  ^
bottles e<plpp«d witai be»t glaa.s ttttes* 
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- Ifi-oM®!? to faeilitafca ©csaparism of ta^ase ©ils, 
tto©- l»f«3aaa%ica» ia. fcalO.© 1 is fer-tii@r mn&ejm  ^ 3m taM© 11* 
fabl© II stoows Wm SLTim&gment of fihm various oils In tiia 
ord©i* of tlieli' ©ont©»t ©f vitaaia B* 
•faM# II 
.Suwrnafy of mpveOsi^ tlom <m mA liw@r oil di©'ts 
t of $ Immg t .dl-ea in t dl&& &t lease of #11 ' t fea l^##; i • p-aPeipiiiM» i parteyltiim 
•B i^tj'b# s 60 t 8M t H 1 @ 
a®ads t m $ M4 « 8 s 1 Partee Ba'ris s 35 t geo i 10 i 1 ffli-Idlly . t 30 f 169 1 4 t 5 Biller-MorjAacai $ .54 t Mf s 6 t 1 Pes Moia©» Brag t 45 s m s 10 1 6 Sea f«TO- • t 44 s •145 s 18 s g Mai^ eii~WiMe i 25 t 1§ t 2 s 0 
S«plbb3 ©M liTOf ©11 liaa4s ttie list aafi is i» a class 
hy itsalf.. "Bie s©xt ©last lueludes Mea€s md Parte BaTis oils 
wMeh ai^  of appTOXi»ia-ij©ly t&a s«e poteney, fbrn Ell-Lillj 
oil i-s iaferiof to aenticmed above md superior 
pQ thorn mmtiQxi0d imlm* &e faartSU class iaeliidi^ s Pallet-
MoTTlsmp D@s M&ims Dmg md Sm Pum oils# The flftt. elms 
iaelTM#s lafd^a^WiMe eod li^ er ©£!• fMa oil ^buows isiie lowest 
o'oatent of vlt&min. b&m.UB.e- it peiaits praotioall^ r no 
3p©pTOdtietl<m, M the li^ xt of mmnt invsstigatioixs, it is 
iateresting to note that &is partlQulAT tfmaS. of oil was 
^d.|}p©d to in a aatal ©mtaiaer sad that witMmwal of tUm 
oil *as ae i^CMpaaied h:  ^ of oxides of irea# TMs may 
®©e®aafc for aa sesid&Mv® destmu-tiOT &i %h© •?lt;®ml3a. la 1  ^
mnt&lmTrn 
t^s inwstlgatim I t  was apsparattfe t l iafe 
diffj©rw©©a %@tTO«a e^©r3a©ats asi^  -^ te 4iff©»iit ©13.® ai^  
t»fe«®«a «^p»ri»iit« using diff®i«»t l^ wls ®f tl» ssao oil 
were ©ft^ a aaall, #ill© im^mn dmpliemi® ©jEi>#id'-
mmtktm w&m mttm tsititoor s©tig|ifc &mm 
ttgam to m$kB s®^arl»oas mme ©twlcm#-# lo eimlm is m$&® m 
t© 1^© «tftti#tie«il -ralilit^  #f t3  ^ figare i^ os«a# ealm-
latic® wmM aad® "hemmm it pmwei. m««f^ #, faet tamt tfe® 
f«slea wmm m t3b© diet for "r«i^ ri»g ' of tiw© was taJte®a 
SMim mmmM.B'mti.m, SM this as im ^eaupl# 
Ttm tlgam mmXmte&. fer ei»parlssai ms otot;alai^ ^ liiirMJji^ 
tto« total ia«%#r of liom t© ail f@«al«» ©a a giveii -diet 
tjy mfflamr of asmttis tai©s# f®aal#a f«d IM,s 
par%i©«lar di^ t# r@|>r®»©ats ma^mr of 
peir fOTftl© p#r amfcli m fcli« di©t» fMs @al©alatim la illmstrate  ^
fi^ r diet Wmat tmml&a w«r@ f©d •diet* f«i«l@ di^  
at th© ead ©f f ©wr *iiiaia wMl« oMi©r t&r©© f ^ »l@a w©re 
e<Matim©d m diet for flv© aMitlis* Ttm wamtmw' mpmsmtimg 
tmetXm x i@ ttras mm to hm §*S+s#4 » 19* ISi© t©tal 
»«!a%©r at yenass t# all fi®»l#s « tM.s Met was 
«al®» X w fgtal •'* 6 « « ladeas:* 
m X i^ ms W 
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^1  ^ tl-^ m tlMS is 'mlled Wm ixAmm- SJtailair eal--
i®alaticstts gaw m inAm. taw <ea©h €l#t ©<«t&lalas -^)d llmjt ©il* 
mm somaa^g^a is feafe-X® III moA s t^Mm tSiat ®hi« »§tbM 
grmpm 4te@, oils SMto am© ©lass«s w&m in 
tames Z ZI« 
f«fea# III 
Jmmg pmw tmml@ pmr m Mets emtrnXi^Lmg e<5d liTOi?.©il 
f $ I I I  t Jl t 
lii&@ 'Of ©il t> si3 It s i t  lM9 ©f ®il «#ils XMm 
1 1 1 0.,.M I t s  t 1 1 0*00 
S<|tti%to8' 1 S 1 I I I  F»ll#t*itei^ s©ii S 2 t 0.19 
Sipillt» t 5 t i,86 111 Fal,l®3r^ #j?fl.s<m 1 a 1 0,83-
Sqpitil^  t 4 t •^45 I f f  t 4 f ©•30 
SqULilfeS t S f 0«S8 I f f  i^ll©i?»Ho,3«is«fia 1 S t O.SO 
Smi'&ISHS f la * S.1# t s t  
ll#iyis i 1N» 1 0.©  ^ 1st I^ S BIRM S 1 1 'O^OO 
mrn&B s s •| i l l  1 ^ ' $  9 X 1 ^ .  i B s 0»!® 
f 3 't ©•45 t i t  Bss Moia©« Bmg t 3 1 IM 
SmdM 1 4 t i,eo t i l  Moia#a ©mg 1 4 t 0.fS 
M0$M s S t. 1« 00 S f l  i^mmm BftM f S t 0^ «f 
faitee Bairis 1 i •t ©•& t t t  Ss® ?a» t 1 f 
farto MWIB s 2 1 1.10 t s i  ifts S 2 t 0*82 
F&jske 2wi,s t S t e»fO t s s  Sea Pti:p@ t 15 t O.g0 
Ps3fk@ Iia*ris t 4 s I t s  S«a Mm f 4 s 0^ .24 
P^Efee Itef is t S f. 0,88 t t l  8m Bam t § f 0»91 
l | S  $^m Mm tlO i 1.M 
s 1 t • t i l  t 1 t 0«00 
mi-IJ.lly f a s 0»S4 I t s  s 2 t 0*00 
t s t 2»83 as mx^ m^WlM®. t 3 s 0»19 
lli-Mlly t 4 1 6»lt Hi f i t  0.00 
ai-Miiy $ § I. f IS SkT^ m^MMm i § t 0«14 
a«e SaairftstigsteM M.m s%&%  ^ m& iSmr oil «m# 
aotmlily d®fi@leat la i^ 'i^ aia B -^ hll® jrafe ©oaataittM 
«i|»p^@@iaM# ipantitiM ¥it.»^« 
t# i^ ®ek m© #f tMs Mt&tmmt mm im 
taMe If* 4X tn IMm €i@t is jsAiiqm 
in fea l^© I« It #tmtaiii®a 5  ^&t Sqai^ lta® @«A llt©j? Ml.» lli®% 47 
is also laesltifiie '^ foi? It is- t&@ <ii«t fed to «!•• 
#toi^  M@td 4S fiodui 44 f 
gfttioa- imd al's?i»a% Wmt 1  ^of ood 'llwrnr oil wa» 
e 
m&t stiffioi^ nt foF wmm&l It .sd.0it 
Of irit«Sji 4 ms »fis«it foi? %Ms failMj^ » 
tt#t 41 0*3  ^$^pil>l»a #c%& litoir oil^ , oasoim 'salt 
aixl^ ro (l@§j 12^4. tettoi? fat i^ . maA Wim "beJUsmm to 
XO  ^of de«t]pSMi« Mot 44 «# ia«tioal 4i®t 4S 'SS^opt 
it oimtmimod 0«lj£ SigpiUba- ood limi^  oil* lot^  ^otn t^ eoKtai]^  
ttpl# rnmamlm of 'vltciyitt 4* 
It WiSO to otlior of '¥ltii9ill B 
M®t 4& wm» id t^i^ l «i^  4i#t 41- ^mt- lii# 
XM$ i»t y®&»t ia ^«t 41 ms T&pXmmA W 3  ^ <astmot<  ^i^ at 
€a%x^ « Mot 46 wmB lAmtle  ^w%  ^ 4i©t 41 ^esopt l^ t ttiui jmmt 
la di@t 41 mkm w&piAmA % 13  ^of s&taal itiaat •mhrfQ -is 4i«t 4S« 
f ftMo 'I? 
Qm^&s±sma of m. ilieta owtalal^  €M9t 
liv«p Ail tettoi* fat m. €i@ts oimtajbiiii^  
jmmt, i^ at OI? ^^ tse t^od lAu&at 
i  ^ i  ^ t r~SErilKEEriliiKF~iliE'^  t'' 
Mott' -"- iS f^Ki S'lib f^tt liiiomt i of t «m il'omgtS t^illl^ a 
Bo.»ilaai^ i fat tTmm t^i^ ^mmimhTmitmm20M! Ai#t i h&mt oil 
41 1 a»35s s s s 1 If s 8 1 2S7 3 S 
43 f Q^mt 6 t ,2S 1 -t s 4 i S f 6 t Q,s 
44 Q-'^ i Q0-$ S t 13 f t 1 4 t § t 0 i 0»1 
4$ t 3»8tt t 1 12 1 t f t 10 1 mf t § 
46 s l-#9? t 1 t i 12 1 f IG t Si s s 
4  ^ t 4.901 t 1 1 1 IS ,1 - 12- -1- i 
«» *» 
Insults in W pi^ v# fctot 5  ^ of. tett®  ^
fat is of. p»etieally '»© valm® t^ m ^bm of 
islrnim Bi.«s© TOsalts fiiriti©ii? sSms Idtet (Met 46 ©mtainlug 
satttwA #t«at ae'teryo' is •mpari©]? t© diet® 4S swt 44- '©mfeeiiaiag 
y#a8t 6»d teifels®!' fafc» tet iaf«id©r to €i®t 41 «®atai«iii^ . ©f 
S<ialbtos liir#i^  ail-^ , ®i®t 45 ®€»t^ iii»g «rtem#fee€ *tie-at eaitoaTyo 
i®. €®eid©d% t»tt«r tiisa diets 41, 4S» 44 mr 4€. Dt»t 47 wfts 
ta  ^feest ®f l^ he giwmip* #e®]poslMQ® of i^ et 4f Is-
i^ jiowa ia feaM© T» 
t 
^^ Q0itio® ©f <ll©fc 4f " 
'  ^ I-. —. g 
I F«I^ B t WeiAt's I yolw# f. t#igat 
T#ll©w e®m 
g]?0©t» 
Alfalfa 
meat" „ 
i:^ i#d Mill: 
t«»kag© 
4 
4 
I 
1 
1  ^
1/2 
M!ag®e€- oil aeal -t l/g .§ 
i t m^& i S7.5 
i 40»e2S 1 S4.«8 t 35»B 
$ S.4Sf t t 4»^  
t l©,S8f 1 8.f t t*gi 
t §•00© t i 2.6 
t 6»»37 t 4*.|^ , 1 6,0 
f 5,,:S6-2 t 4»m 8 4:*0S 
lis ©i?a®T to d6t®sai»# tm&Xm liad imcmm pe-i®a»wtlf 
sterile# iaAi-ri^aal «®lmls fi«i mTt&iM groups w®re f#^ mw 
4i©t# for a of t&r®© Jafematicm siH 
iai©»0 idtottg©® ®f 4i«t is ®t»p»ri«  ^.1ji feaWL© X^¥. Ife© reawlta 
©tofeaiBed in Bfm& «f t^ s© €6£p©ida«ttts a©ii'fci-<me4 haw 
««« ©sp® i^all3r siipifisfflftfe. 
Diet 4S «€mtaln  ^ S-^  of te-tt©F fat* Foar f«!aal©s «a t^ s 
diet -iiafi pTOiae©ift mm litt®®- ®e il«. fq«q  ^ia tXm rnrnUrnm 
m -
gifiits Mftib. to tMa lltt®f had di.©A fc«i3? amtSis 
<m diet, ai« .MBi«lftSag tl^ © £«ial.es mm ted <li@t 4T# It -• 
lias hem pwmlmmlj mmMamd '^ tet 4i©t 47 is- msM fQ:r *1  ^aato-
t«»©# of mr stmM Cia tM,s nm ai#t eaoli of the'' thm& 
tm&lm p-»(teo@a litter la Idte tferoe apoeSis <to-riL3ag 
liileh t^ e ©3|sef>iai»t »fas Met 44 mntsdMias 6^ c£ 
'tetter fat f«ll©4 to peailt fm  ^fe®sle-s to pK^e© a:^  ^xaag 
•in- & peidM of tlm .Wtm WmB» fmr Emmies- mm 
dl©t 47 for aeait&#sf two of Wxm gme MwWi to WxmB llttoF® 
totaliisg twmty m.® jowng-* Met 7 «®ataii^  1  ^.©f- Bes Hotaos 
tetg ood li'fea? oil* Fl*^ © femles aatetalaed wk tMs 'tHet foi? 
tm. aiomttis failed to glir® bli?& to- «ay jmrn^m. ®4«»© fiMtles w&m 
fot diet 47 ,fo» tte©i* wmMmrn BmSsm peid-oi. ©jTO'® of iSm 
flw- f€Oial©« ©aoii $mw MirCb to oae lltt#3P«- Ife© total nasafees* of 
jmms • was »iji@» Mot 17 o<mtaiii©a 1% of l^lor-^ oyrlsas 
oi^ , litor oil* W&m* f«ales- a®liitaltt®a on tM.s €i©t failed, • 
to gi'¥e tjl,rtli to anj jmmg ija tm -Ctoe female tk  ^'diod at 
ttie QmS. of awi® ®onfes# lli^  diet 47 -mn t@d to 1^® :^ ^alaiag 
tl3TOo f rnmlma tm thm% »«tais, Wmj pw^ood ttee© lltto^s oi' 
& total • of tmmty fIf © Clot SS fCKmtainad 3  ^ -of Moads ood 
lifo®' oil* ®to&®'feaalos: w©» fai 1^« diet foi* flte »oiitii« aM 
ao l^ itog' tills poriod two- of Mi® fOTaloa Ijad dlM. 
®i© rotmlniag fgiiale was fed diet 42 ooatadaiiis 10  ^of Squi'MHi -
ood llvoi? oil for tfeiTOo wmt^  ai^  Mr^  to ttipoe lltto®# 
totalling flftotm ftssag# M. oaoh, oas© whe» of diot woi^  
saedo, all iualaals ^aalnlnf m, ttio wof»o trmafera^d 
m- ^1^^ . 
tl» nmw Bie aMlifef to i^ p«^n©© mbsm iimt Ibotfe jsales 
Mta fMal#® w&m wtoa, tSi# ae# €i®fe# 
2ft Wm wm  ^ wltlt diets 1 tm 47 tneJm.Blfes 
•ta^ Htost MttaitetMe f lawing was t l i© et idsftt  -<5tf d i®t 4§ 
•«fcs>a©t<©t liiu&at «b»y#« fMs ai©fe- lj©t%©r 
TOpxotootlm Wbm mi^ o-ttiaip diet «o©pt <me. nB&& foTmiw ' 
stoek oolojEi^ ,. fto ext»@t©d wheat «toiy© Im  ^ b©@a t»at«d wi.l^  
ethei^  for- a period ranging toT f^ ©l^ t %o slxfcj h<mfs- -as 
desof€ls^  p-revi<msly* ®x® ©2itj^ t@a, eontaiaefi less ttiaa 
•0,3fC of ©t&er soImtA© saterlal* fSais s-ame .liipK>¥®ient ia repTO-
c^ti<aa m® motad % fa l^oi^  <1030^^ 82) i». laib^Mtor^  *i&aa 
li® f^  -ffisfefsoted oalsffgts. i<l«Qitlo.al with tSiat ms-ed tto® 
attthor* 
Bm' B&mmml Yartat i im in 8QDi^teeti<aa M&trntla&m 
l^ jtog fee p»gTO»s of first pei»t;l.©n -of 
aai^  ^vai4at4ms WS'I^  ao,ts€ Ijefwe  ^iaplioat# expeifi.--' 
mm*in •earit^  -oafe #i-^ g 4iff«r©ttt s^ ©asc«sa of th© s«e y®«-
anKi^  dtairitog Ms®- s-ame seas'cm la differ^ at jernm^m la 02^»r to 
e&eek th& teito-icp# Aaplloat© «peiptam-ta w©»e p»«eoaM . 
<liff©3?ent i»Miivi<3teals tet slallaa? illff©i*mo©a we:^  still not*^ * 
III oTdeT to detomiii# wtettMH? i^km meme mfi-afelims wcmlA appear 
with momml animals m. a aomal M«t|^  aa luwostlgatlm of f^ pBo-
ifeotim ia stoei: rnXmif wmm mdaytatoa* thi# lsiv®sti,gatlcm 
w&m ©e l^loatM %• varf.atl-oiis Im mm -^r of ®to«lE affiiayals 
I 
$ 
I 11 
1 
i 
I I 
I 
I 
I 
I I 
11 
a I I I  
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w®r® Jteriag WmmdmT ©f 1930 tm wn  ^pre^aaat 
fOTalea »©» ^«ia<yr«d.». In of 1930 fifty aix aMitioaal 
faaales weam i»«©ir©4 for «i^ ©i»3amt,» M ©f 19S1 Urn oM • 
feraiales' of ato<  ^oolo®  ^ w©» a®aiii i^ plae©4 wltto ycaii]^  faa* 
al©#« ffa®g« €aa®3ag#a in stoe  ^ool«y <i©Ftalsly «lt©j?  ^ ^be 
appaTOttt foi'tlltty #f g3M«]^ » fkm TOi^ f laoow®  ^mo wsy ta 
® pSNep©i» @oyTO@fci«a &m im applli^  to talse o«  ^of ttes© 
eiMttgea* It will b© aoteS tamt mrfaMoa# im r®pi^ j#aiiti®B 
and Imt&ttm l>@a7' BO O1O'3@ to c^byix^s 1M 
t&e' mlMx  ^ tto® #3d.at«oo &£ &&mm  ^mipiatit® is still 
c i^rions* tmVl® fl i# #@lf esiplMfttJOiy aad sJHows t^ t 
of ymmg p&T f®aal# p«:p Kmito vax i^od fmm 0».28 to g*Oi' «iiil# 
moi?talil^  of tib® yowuB® fim 3-* 6  ^ to 64^S  ^ Stads roeoM 
irats aot ©apyloi, It;^  Imt •^ ring tfeo -of 1934 ^b® 
Mtmm® lieat tttomat«a  ^ tlio doatraotlm of «iy Miti^  sto^  ^
©oloay* ooloay was smwe# % Um iiistallati<m of an aiip  ^
oonaitionisg Bjmtm* ®i# .^ st« of &dr*^ mMti,mSMg tSi® 
teap^wit^ TO of Imt t&@ tomidlty Is bi#t ^a®a. ^e-
fans mm smeMag «i? Wwcrngb. & w&t^ r spmj* It ia ifflpos-sifele 
to i?®#ao® 1&ot& t«^o3?ate» md toi^ dity aaifttate aslfoim 
©osaitioas at til® pMs t^ tJto©« 
fli® »ffliaLlts of tMs tmr toward eas^plaiaiji®: 
"raa?iati<m» i» ^ plinato maing ira3?ioas ©odl liwr oils# 
A omitiim&tiim at^ ay over a of y©a  ^ g i^ild pmv0 
tolpfal ia int«i^ r©tati@tt of t&© rosttlti ®r ^^oriaoat®. 
m 
f am® f I 
ana laetatieflft SM mw stmk mlmsr* 
m&amrnl vmAmtim  ^
t  ' fofel" r"" ^ r i igr*f ^ 1  ^ ~  —— 
rnmrnt 
mm  ^t sll#„ lTO«3ig$f@ttl3t f s . '  j p f e r  
aiit? t£@isai# 
' wm 
^Bm-0 4f0 t $& t fe  ^4f§ t gf i t 4i»? s 0*9© 
mQ 1 104 t 4Sf s S4*i s i»si 
m%0. 4f0 $ as f 6#5 t §S5 t net t 1 i«i4 
zm t 84 S" f.S 1 i36 t 4E8 I S5*.t t :i»t# 
290 S 47 't d#0 t '5fS 'f •! i8.0 f i#SO 
34# .1 Si t S*G t 4^  t 5i@ t 2g.,.5 f i^ eo 
'mo t 72 t 'f-.4 1 •S10 f 400 s t a.o6 
Jaiy MQ 1 40 s 6»t. i nrr t t©7 1 3.« f 1,0® 
SOO •| SO 1 M 1 SM t 290 t f»S 1 1.04 
S80 t 98 t t m2 t 09? 1 il^ l s l.i>'l^ ' 
t m 1 t. m$ t 1 i6»0 t m 
"Smrn s 63. i 6«0 t 3S4 t zm 1 t 0*61 
Be®» 440 1 '3.1' i 8*e i_ WKv t. m t 04.0.3 t 0«22 
500 s 81 1 "§4i 1 g®8 t ii»s; t i»io 
4m t 7S s S»f 1 S i4t 1 S0,o • $ i»'lS 
Kas^  4SS 1 • 83 t M 't §m 1 W t ss»o 1 1*@0 
460 s S8 1 6-*S s Mi s 144 1 20.4 I 0»34 
li^  •48S t SO t f.O t 14i t 84 t 40.4 t 0»g© 
Jim© 465 t 5S t 6*4 t  330 1 im 1 47»9 t 0»7i Sva.y 4SS f m f 7»1 t 555 1 B5f t 87^ ,6 1 0»7g 
465 t m 5.^ f t im .1 i48 t 2§.^ € t 0.40 
s#pt» 4^ 5 t m 1 4*4 s i85 t 444 1 S4.i 1 i«S& 
4.6S 1 m t 6.3lSf 4f8 f 3Si t s©»e 1 Mm-rn 465 s 91 t S,lfl S6S t MB $ 54.0 S Z*20 
immrn. 46S 1 @9 s 6.551 6®i t m§ t 40.i t 1»S0 
i9SS 
i'm* 46i f MM s t^ ISr^ U. 1 1 40*9 • s x*.m 
4S§ i m s t m2 f M.»4 t 1*-81 
Ia3?«a3t 46S t •?s •f T»0 1 S24 t 332 s 36»6 t 1*26 
Abt^ I t 46S f 08 t , @«© s if i t sm 1 20..IJ t i»4i 
* 49 • 
Sod Mir#g Oil Mmts tov Immt&tlcm* 
w@m p@«mit%©d to mime ttoir ycamg m mTtmin ®f 
ttoe dlsfes .©mtainiag ®®d liire.F ®il« 411 diets ms#d tor tMs 
parpom iiav© tesea d3.s@u»s€»a in ©®ma®-etiGii wlife tsMlm I .«3P 
taM.e rf« di@t® lO' to 41 im€ixmlw& «&» 
ia table X -^ I^g mi 4i@ts 4S i»di 4S wm ' 
in tmWL& M.m 1% lm@ ^m, m% ttiat TOp3^^ hi®tion was 1@w®2p 
laetation wm p«»itfc:©d ,b®e«as<i 'toe asfhefts wmm plae^ Jtn 
s@|3>amt© m^s ^ey ia»si«l tai© yi«mg f©? tabir%. days* 
Lactafeioii atedi®® ai?© wwjarf.»@d la taM,® tXZm, 
allty «EM1 ei©  ^ w©aiii»s welgUfcs glif® i^liii ©si Im, used t© 
Jwdg© tite sii6@®s8 @f laetetdlsa# 
'oa dl«ts m&. liwr #lls-
" ^  •  •  • •  I  't T"WEarT"l^  
Meti % i ' ©f ,i • <a , f s wir«ftl»ig :S t Hart* 
l0«a®llif«al#8fla..fefemfei€iai: s wfc..« Qa8.»t w®aa®d t •alllgr 
Ml •1 a t 9 s 4 1 1S9 f 4? 1 ISO t MmB 
M0 1 4 f 6 -t -, 4 t I'OS- t 43 s 76 t g7»s 
m& 1- 3 s & i 4 t 81 1 49 t 64 t 19.7 
m$ 1 2 f 4 t 4 1 m I m t 43. 8 51,7 
10 t 4 1 0 1 3 t 28 t 44 f If s 40.0 
1© J 4 t 4 t 4 s 5S t m s 88 t 52,7 
s 3 t 4 1 S 1 SS t 38 t 10 t 71»4 
so t 4 s 1 1 3 t 10 t 47 t B t 84.2 
28 t E t 2 1 4 i 18 t 40 s 4 1 77.7 
3S f 4 -s 1 1 2 t IS t 31 s 8 t 47»0 
-| 8 1 7 1 4 1 1S4 s 44 t iCfT $ -30# 5 
*46 1 # ,1 3 1 4 t 50 • f 4§ f 1? t 63*6 
t ltow3t®.0 Sflpiiltes md llTOjp ©11, 
m I " |3 
49 
I 
I? 
£ 
« 
I 
H 
H 
I* 
I % 
43 
s 
0 
1 
I 
I 
J 
I 
I I 
IS ® 
I 
43 
« 
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@ 
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t® sgmtatefei© ilsfcs to penult aatisfa©t®ry .laetattm'. 
4* St® y&3»® ctjf QmvS^m Bati<m t^ r • 
ma& i;iA®tatim>-
fte 0ei^ 0siti(^  1  ^ th© ga?owiag «tl<»i ®i» diet 41 was sISiOsBa 
la taWla ?• Sb,© snpe^Qidl^  of tMs diet foi? '3?©pis>'-» 
<iaetl<m aM 2.®&tatl«ia »a^est©dL t^ t laaaiJl ^©imts of ©kIs 
wiactiiip® of 3aatm«l f^ oAa algpit spittoetl© 4i.©ts la 
se®@ mty wmM. penalt good »pi^ fe®felGa ®M la^etatiim# 
S#-isalts Qf #0sl@aei. te t©st Mils tJaaory a» sto«. 
tn taM© VIIX» 
f»w.® tm 
aM JLsustmti^  m. diets 
supjpl€tt^ t^   ^ gmml^ m%%m* 
1  ^oi' • simfesr "" "I"" t' % 
M#tt «i«t €f t «f • t m. immmSja  ^ t 
HQ.»I ifaBa3.#at ai#t i 'b0m%.wmm,^tw%m all'tey 
§0 t . 2 1 s s IE t 0 1 0 1 f 
SI s & 1 5 t 15 t 0 1 0 s t 
52 $ 10 f S s 15 s 0 t 0 $ 
...55 t 1® 1 S t IS 1 ai % 0 i S 100*0 
M t 20 I S s 15 t && t 3 t 28 t 96.0 
55 t 8§ t S t IS t 88 t 19 1 50 1 76.0 
t SO t IS t 15 t 01 t s m t 40^ 0 
58 t 73 f 5 t 15 t •?# 1 m t 44 t S*® 
m s- 9S 1 6 s IS s t m. f m s 17*4 
60 s 100 t 14 1 10 1 ma t 1^ s 41 f 21.® 
61 t m 1 B t 10 1 lit t a© s 41 1 S3»0 
6g t 91 s 2 t 10 t 37 1 so t m f 19«0 
6S t 100 t S 1 10 1 lOi t 64 t ss f SS,0 
-&% t 100 1 3 s 10 1 io s 64 i SI t 20*0 
Mets @0 to S8 bXX #«itai«®d ea»@lii 
adactKi^  (IBSJ S«f^ # tetteip fat 5  ^»jt <ilff«i^ t mmmtm ®f 
- S2 
diet 47, wildbi tlie balaac© t© lOt)^  mm&b up wltti 4©3Et3*l».!» Uis 
mtfymtm of diet 47 «© _^o« la ©oXotr two ®f taM© fill# Mets 
59a 62-# 62, 65 aad 64 w^m sli^ t of ©.i^ gliwdl 
diet 47. M®t §9 <i0atai»©d 5  ^ -Of tettei? fat# WL9t 61 e€aitalB©d 
of- S<filM»s eod liTOF 0il« Mat 62 ©#atai»©d S .^ -of fl^  aeal* 
Met #S ms sttppleffl®mt@d % fl;^ m©«l .«ft» life* ISie fiito' m@id -mm 
fM In a sapamte f®€d -my# Sb© taakai;© in diet 47 was 2»|}lae®d 
1^ a» ©qpal mmmt ©f fish weal to w^m di©t -64» 
®»ee f®al©s mkI ^aap©e b»1«(S,. w#i^ btog lN@tw@  ^ f<iFty fl*© 
sffid fifty flire gwnas,- w©» pla@®a -1® eaeli giromp aaintalii»t 
oa Mi© diet t&T tXm ma t^hn*. Wmmlmm. la eAiFsm&& stipes -©f 
pTO i^aa©y w©re flawed to sepaimt© ©&g#s aad allows to imis® 
^s©ir jmn^n Mtrnw TOasiag ttos ys^uag# t&© festal© was- t^am@d 
t© th@ ©ag© oontaiaij^  otli.#i» imts <0€ ©rf.gl»al gwmp# 
fto® 3?8isalts gtoem in t&M® ?III rewal ttmt «©e©ss la 
la©tati<m mrie# dl»etly witii the m&m% #f the giwiag ration 
laeladed ia tli© diet# Mtt@r fat S^mwem to© mtl^ Ma# 
Fish a©.itl ©iait]^ Mt©a son® fmetor p(#smlts Qj® reaitog of 
X&Tgm jmmg* 
liftctatlcgt m. Diets ifaamln Itiaiyiil^ l Qma^mmx^m. of tb.® 
0gowiag Mti«t. ^^ t« 
Pi»@iri«i.s ^woflc in tMs late®-i»atosy (Bl) ted tfeaf 
jp«»ified diets- ®ippl«€«t^  wl^  40  ^ g£ -Aeat ft«d failed  ^
pewit props's? laetatl«a« M thin pifevims wojpis jmmg saiiaals 
liad plao®d o» 0©l©ot#d di®t a.t tb& tla® of w©aiilJig ssid 
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tweaatj flj« of il^ e iniroatigati^ m mm &hmm 
in tatol© X* 131® aortallity and weaaiiig w©i^ ts senr# &» 
®easm»s of smmss in laetatio®* 
fabi® X 
Metatloa m <li®ts sttpjp2.««iitiag 'iiismfe 
1 1 tealMr t f t i , Awemm 
Diet 1 ©f t lomm t Xotmg s 1 wQ-mdM  ^ weigbLt 
Ko.i# t J ^ iiales s Ibom ,1 1 p©iiid€ s asirtallfe' t  ^ Hit 28 Ajars: 
7S 1 32 t 70 1' 43 i 38-.S t m*Q 
76 s 6 t 34 t 32 1 6.#0 •| «.9 
s 11 t 67 t' 64 1 4»S s 6i,a 
78 1 6 i' t S3 f 8-..3 1 M.l 
79 1 6 s m t m 1 5*f t M.,f 
80 1 6 t 56 t 18 'f 1 S0.8 
81 t 6 t 55 t 11 f 70.0 t ia»9 
82 s 6 1 3& t m t 0*0 1 43*5 
m 1 6 s M t. 3g •I 6.0 1 59*.S . 
It was sta.t©4 alKJ¥© tteat usiii®, 4i«t3 7S «»i 
77 -mm duplieated. Eiis aeeoimts iQW Mi® aoa^y of foial©.® 
toeiag iaof^ asM fe©®e two diats,# 
fli® OTBsaary ia tabl® X sliows t^ t tauliag® Is detidaental 
5?ath@r tljm l>m©fieiai as a .^.supplmetit to Si® liieat diet# All 
©<MjKm«a%s .iapTOv© Wm wli©«t diet tor Imetatioa, 
file mxtimv atta^es no si©ilfiefflke© to variatisms ia laortality 
of lew tiian 10^» li^ i'Tidtoai diff©:raa©©# .ia tli@ aaimls ms|' 
mmmit tor la^#r -ra^^ istioRs ia moytalltj* It is .slgaificaat 
six 4iff®y€®t f»al#s aj?© -aM® to w@« 'ftll joang mk 
a, glr-m, <il©t<» ©I© «#iptallt3r was 0-#  ^m. diet 83 e^mtaiafMi 
1{^  ot fi-sh. mal* Met 77 ooBtaiKh  ^20  ^of laitt®ip lailli: powl®y 
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tfe© ©c®Maati<»3i ©f tw© ¥l%a®ilasy -w^mXd satlsfa©to.idiy 
j^ ppl€Bi«it t^ #s© Tarictts eoap-@ii«its of taie gTOwiaag 
saaoiab.ei» series of ®:sp© i^a©»t3 was planned* M.©ts ©eaitaiaiag 
2S  ^ c«f- growing mtim ©«pcm©iit,- emasla Sqaitoba e<  ^
M-r#r oil 4 ,^ salt isisstiiTO (18§| ioctf tealaii@e 't© 10  ^
of w&m mippXm&nimA m sliowa fc®low» ?it®aiii B- ms 
«ippli©d hj tmding 0»3 of tai# tritgniii B 
px i^rioiislj deserilj#a t# #a<3to -^ ily# fitaaia # ms 
sappliM % feeding f«al# 1»S gisM® of Mi© witCTiii 0 
pmpMmd tmm litei? as pimwlm.&Iy ISais 
®ippl«TO»t was f@a daily* St# iS<»Miiati<m «f too-tb iritaaias, was 
sttppli^ a feeding th® aMf© mmmts «f pi^ pa^ati^  t© 
tto© feaale* la aMm t© ©cs^ajp© tts,® t ©«»ie®atrat® witli 
tto© f^ itsaia in aatofilaved y«ASt aaotiier g»mp ©f f«al®s was 
®ippli®a daiJ  ^witSi 0«3 g3Pi®» of'tii© irit«ia B'©oii)©entrat© jplsis 
2»4 g»ws of tile amtoela¥«d yeast* ^hy® roascm foi* ssleeting 
tai©.s« aaofaBts csf tli© si^ pl«^%# was that F«ast@ip (M) Jto4 
^0wa that aomal la@tati©ai M<pi»d six ti»® i^wimjat -of 
©ai& vitMia ii@®<Ied fQ:r aomal .prowtte* 
tailed mssaltB ©f tMs ijaw#tlgati<m appeetr in taM« XXVII. 
lioi?taliti©s ia tM'S tatel® as- w«ll ms wortaliti^ s sIioto la 
ta1>le XII as?e ealcalated <m tdb.® liasis @f fe© aiiib@i» ©f jeraBg 
li'^ bog at i&e ©ad. of first w©®lc» It a.@«©d y©a»ojml>l© tamt 
dl#t eoald l>© TOsptrntiM© for lost of yo«iJg dia i^»liig 
th© fiwt wmk, te©©®yts« m Mi® stooik diet 
preceding partiiritim» Ite^awlts fiB® more i^ asoaabl© if' tM« 
- m -
Is aiet-s mmtBMSjag, alf&lfa m t^mk 
®®«d »©al. a ^©«pafiso® if total mortalifci#® ai*© rnsai*. 
13i® flgai3p® for mlfalfa witfa tm • wltmiM m^plfflisat is 2^^  
»0i»femllty -aftoer ti» fi»st weA saa  ^ total w>rt:slity,. For 
mttm. seM »al aortali% affc®» first w«A is SO  ^ i^ll® 
thm total ffi©i^ ali% is 84 ,^ 
0«mpamtlv« «yt«liti®s oa -diets e«taiai^  05  ^ of tSi© 
vayiotts ©«p€saeiits of gTOwiag mtim appear ia tnWL© XII# 
lojffcalitiea m. ISiss® di@t8 TOppl«®ftte€ «itai Yliimslsm B 8ai4 S 
a» also ^mmrn 
mm® Xll 
Mortality aft®? fi3 t^ mmM m diets 'issaat&iiifcai; 
l^ aiti^ al ms^mm.tm- of 'Itws r^oirJjB  ^»atic», wi'iai 
m& wl^ amxt mp^mmt^ - ©f vit«^as 1 t# 
I io""-"* fvit«la-i¥ll» t^¥iis«iastttt«aiiis' 
of I2» iirit«aiBti S -i -S s B «M #t B «!i!l <1 
mtim i « »' saivsrtidi^  re.ir| timmt) 
Itemt $ •if .1 SB i m t 0 t s 
•jUlfalfa -f 8 5 -  t  m t ss t 0 t 18 
fffiteg® 1 100 1 m s ^2 t 11 s © 
®att#r milk powS®!*' i 88 t 17 t, 44 t s t Z 
Wiah »@al s as s- m t 100 t 0 t 0 
Maseed oil moitl t 41 s go t 0 s 0 1 9 Qottm s©ea a@iii i m- $ e t 12 t 0- # @ QmmSMm amtioa ' s 20 t 0 1 IB t 3 s n 
faW.$ XIZ Umt all dt«ts gaw low-r mortality 
fi@ax«s. i^ hyeaa s«fipl«®at©d *4  ^¥it«iii B -oi? vitaala a wife 
i&@ «©optlffla of 1^© dist alfalfa,# St# alf'alfm 4i©t 
stowed a© Sapiw« t^ wiiaa. eiSi®jp ¥it«®ia» All diota ®»ept 
ttiat eontaiaiag atfalfm skowl is^mwrnrnt wiWi wltmdM B asat 
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wMff- mm&lVMlmd ©f tan© pajagmsto wliai this is 
wm w<»iM e©3wislad© wltm  ^B siipplwents tim il.®ts 
l»«fe fc#r tlw .^ S Sm ms-m «f tanfeag®  ^ lpi^ t©s*- ailk 
poi^ ©:r $aa& ttaii irltaaia 0 smppl«mfea Wob 4i-©t 
tatttef tlm» B to tl» eas# @f liaa©®a ®il »©&!• 
fli.® vilatfflia O a®4® tTmi liver S®f«S to gi'^ # 
better ,i«©'3«Llts than th# j%m%- lia di@ts mntmiidLng 
Bltmlfmp MnS'eM oil m6«l, .©otton aeal' antS «¥@a 
witli  f elis gmwlxiQ m.%i.m i%s«lf • ®i@s@ diff 6»ae©s am' slight iaa 
evesf mB& #xe@pt 'tliat of thm aifal.fa €i#t* iriif«pfcimat#3y, tl^  
woi?k with .alfalfa f&ilM t© glm eonaisteafe 3mTO.lt« 
tiii-s iaTestigation,* &ifll#a%@ #*p©flaeats fai.l«d to mitmat 
tli©a# iii©<msi8t®»ei©s#. 11«& aatlja&i? 'beliwi&s timt alfalfa ^ ia 
msati8faet©rf ^ea iis«d ia di®tS' for wt-s* fM.s' wmiM iMwlif^ r 
itll ©©aeltisioii® imTOlviiig alfalf-a Alets aafi w©iaM iwHeat® 
eatttion in a®OTai»g a €e©idedly sa i^eiop ®appl««#iit«r^  mla® 
f®r ttoe ¥ltami» 0 imm liver.* 
She pr©e#4iiig dis«®siiai- eoiseesn  ^ th© aoi^ ality ©f 
jr^ wjag 0a tb® Tai^ «»s diets, A stadty 'Of tti© weights of the 
yc«mg at tfce tia© of w^mking ia -e^all^  instmetiw* ®j® woimg 
w#r©' weaned at tw«sty @i^ t tla-ys# It is aot saf© to eonsidtr 
weights of the jotmg as tti© sol© -of improfF«a©nt in 
la-0tatioB.» iti^  ia©Ftalitf tmj weaning weight 
s.iae© the nother has f©w©r foun  ^ to stt®kl@» .G«pl©t® 3pe©oMs ©f 
all this worfe app®ai» Im taM© X3WII whil© th© .^ ®aipamtiif© 
TOaniiig *©ights &v@ r^th«-i* ajma«i4a®d ia tatej,® XIII# 
' tarn© XIII 
ifetjftiag @f fmmg m ©oataiiiSj^  
tto «<^<aMifcs #f ttoe ^^ win® «a 
vitMto M &T 0 mpp%mmts-m {d^aas)#' 
®f t iiy  ^e<TOei^ % ii'^ TH Bs-*— 
mmwiMm mtlm t iMti s 
mrnm I M f 1© I 21 I g® ti 81t  ^t .41 
Mfaifa t 19 l '84 t SB i .IS- it ESt S9f m f m 
faiateg® • s t t I tt 12t I6s S£ i • S5 
aitifcex  ^mia  ^ powa@3P .| 19 f gs f S M If sif 27t S3 s 49 
F1& asal s i ^  i 17 i BE s.| S3-| t m i 48. 
M»8©®d -oil aeal i 17 i 81 s. 31 i |.t -Mt 5St 49 i SO 
0otjfc<m m&& »#al i 28 i SO i 16 t 18 ti 3Et 5St 5S i 4  ^
®TOwtng. IQ  ^• »^pl^ atl 481 491 4& .| S3 
imOtefcie aiefe » Tlfewia as i 4i t 4§ • 
®i# ^mm la t&tile XIII migge t^s- # 
«ttPi>l.«^nt:S M.@ts #»t«iat3ag Mttei? .^Ife powder MSIS 
fliii a@al« fitffliia S fc© ®affsl»®at €i©%s -eisataiiiiiBtg 
alfalfa# lliis-eM. oil lasal m&. mttm seed a@-al,» 
Tkm stisppl«i<®feai^  wlia® c€ » is ®p@at#r tiiat of iritatiiii § 
Sn tai® iia^s#' of ttgh' maXm .»i®l«sa%aiy -ralm® of •rttealft # 
Is gTO«t0r Wami tliafc Qt -fifesato. B la Met# e t^aiaiiaii 
alfalf% llss©  ^oil B@al i®d eottm s@  ^»al* Hi© aMlfcim 
of ijoQi ftH diets- imm tt^ aa wi.%maMM 
wliM fee- ©f fees# swrnteialiig eottsa Ji©al« 
e©tt«Hi s©®i ®©al is smp|il«rat®a%®<S as -e^0qa&t&ly wltli. '-vitamin S 
as wife -yifeTOina# Jk steiy ©f wmmSmB wl^ t® indieat^ s 
Idbat fish Heal# ailk f-cwdet- «»d tajofcag© &m <^£lQXmk% 
1» vi%aM.a B All® alfalfa, -taatotge, liaseM oil «®iil 
aM .©otfcoa »-@®d a«al ai^  d«fle.i«at ia vifcaiila 0* 
It is tiM't eoaelusic»i0 ia ipegaM to d©fi«sl«a#i®ii 
in tfites© diets differ w© eonaidler mortalities la mfy mim 
fi»d we.aMag wei^ fes ia tlm oSier eas®* 0<»%iiiii^  tSie 0'rid©»e# 
fi^  l>otli ioglea TO see tbat ^©fiei^ ac  ^of i^tigila 1 exists ia 
.^ ©ts- e«mtaiain.g. tamtege, tettey «i3J£ powd#!"^  fisli Joa-aJ :^ iiits#-^  
©il aaal sM posslljly cott<m s®@ft a#-®!... Ifefi©iea©f -of iiit«ia # 
«iats ia diets eontainlag liaeat*. taiiki®% tett®*- milk' poM©% 
linaeeA oil laeal aad ^ottea Bm&. m^al* It fa':rtaby0r app'eai»8 
mzT growing mti« may ite diefi-eieat ia '"fitCTaag S- said 
It is mti2*ely possitoM limt fesa# efonelasi-^ Bs my; l>e la 
©STOP if scffi© f««t©r m'B-mtt&l for a&fclsfaet©  ^lacstaticm «me 
pi?©s«t la S'CBie of tiles© diets* TbB ®^0t«n©e of mieto & laetatiam 
tmtoT would alter -^ all mm.oXvmlmia regaMing Qie value of 
ofcea? irifcaalns ia diet. 
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ta»i8# of t^iaijas ^km: fM $M 
mmmtn ®<p.al t© of di©t* fMa is In wS.^  
mny rnvkmrm mim imwm mp&vt,m&. W&t Wm laetati»g 
mom M "to®a© tto«B gswl^  
lAetatiou caa. laieta ©©afcainisg ©f ttoe va^<ms isi®fp«ai«t%a 
of taie .^ Kjwiag ra-tlm -©taip&yed wi'tk laetatle® m 4i©ts ia 
•wfeii^  .@c^oa®it;» *#» «iippl««tea M-tli. wttmdMB B aM -S. 
•®is Mealed iri%«aia t@fl0i«a©i@» foi» wmwrn  ^ SAetstJUm# 
Wltm  ^B ai>p#aip©4 to toe t&e liaitiBg fag tor Is taEtog% l]iitt«p 
silk powsI©% li»»»©d oil ae-al iisal, liill® vit®mitt ® 
appeal^  to to©' tto© Maitiag faetoF ia t«ito$©, tettey 
ittilk powa^S', litt®«-®i ©il. aeai eott«m #®M 'a©al» K«-sttlts 
witfci &m iM sg»©»®Lt with, ai#3»ia ana MsMmy^mT {&) *ls© 
reportM that vltmaSM 0 TO# tl» llaitlsg f»ct©r ta irttoeat* 
B®«lts i^ th alfalfa 'are aot a©e@M f#i^  Oslxjmt .ami 
•(5f) ^3  ^ 3?@p©rt@<l thtat alfalfft m^m. & Mmtjpm of irltaariLns 
B aM Q, TbM m.WMiT um^sA ma  ^Xa^&r aMwrnts ©f alfalfa tiia  ^
tfces® aM 'fcMs pTOtemls  ^ aeoomta for tim mmil%m 
E©sslts wi^  ©ottm s©  ^i»«l iaAl©e.te ttiat it was d®fieiMit 
SM vitaoia 0 imt famlatoM mhrnrnt -mmi^  vit«d3i B for l»etatli^  
lit@!;ratmr^ . ocme^sming vitemljas 1 0- i» aottim' s«@d iseiil 
»lat®s t© ita ^al«# fnff gifow .^* amt (27) »poi^ @a Mi&t @0tt«szi 
s.#ed mml m.s. a gj^  ®f witaaia B«- »ias©ll C^Sl ,fofim€ 
ISliat it wm a gc  ^ s<»ja»# of vitiaaiB B Itat wa# 4®fi©i€aat -in ©.» 
laiitsifct (84) *N9(pc®t#dl tliat ©ottcaa ssM laeal was » a?i^ ' ss<»iw» 
©f S moA m goM. ot fltaailJi <l» 
fto# TOir«itl.@<i a© laeteti^ n stotl## ©f 4i©tit' ta 
wl^ c  ^"rltg®ias B m& t mm twmdAM  ^ sljfc. 
p©wiBi», IJLas®  ^oil. .aeal -m flsfe aettl# wmM -omoMi® 
that -of mills ipowier XiiustM ©11 
mBtl fail^  t© pmtMe •iteato 1 mw vX%am$m.^  f for 
satisfaeto  ^la©tati<m« Mgii. s»al mt tfeis Iswl fidiot to pw-
•ifMe TOffl€sl«iit- vitsffiSm B for l&otatic® aM ootfem sosd asal 
fallod to pio'rid# miffioiiiit -rlt^ wlii a tmr iaotmtlm# ®:d.s 
ir®s©flti?(^  .a&ows «b«.t <li«ts ii«Btal»l3as flA a#al Bm mp i^Am 
to 4i#ts mien arto  ^ dlot® umA im laotatlim 
staai©s» 
All tho, mmlMMt&m 4mm twem tii® i«smlta of tisis i»s®aip6  ^
ffliast tm i»aifl«d if a apoolfio faotOT foF laotatlm" is stoiom to 
t® p^amt 3ja ttoi foods ®als is a possibllltir 
ociasl4©w  ^la aH wo-A liwol-vSas laotaticm at»ll®s« 
SWMKT MD 0O»C.I»S1<WS 
wm mit#d m. & &t Wm vitttttln -B 
caf sxttrnmat ©f liwr »S.1.» »i#t8 tm%&&' mm-*' 
taisM mt M.ttmm% «!)ils' 
Tifciaias Jkf B 1 ia A Gt iSm mmbmf 
Qt jmxig, ^m t# fwa.Ms -m tbmm Mmtm ^3io«M tlwti olXn 
to© Sm fiv® ^mMpm rnmomMj^  to i^cwteiife eg 
witemM !• #tl. mm t& tta# oMmw ©llm 
sia^eA emO. it S&a^a mA JimX& o$X» 
mmm& of ateswt ©^aal potm  ^ ®M ©©aatifeit^ d gj^ p twn* SLi» 
0il ma iMmwlmw %•© wal:i<Miiia &to©^« mxa. ©eausfei-
tatM gi^ mp ©#« *®las» IKmg rasi fa«ii 
«-il« w©TO mppsmSMfc^y t^ - SM® mlm® saa tegeti^  
tetM gKittp tmmrn ©li gwmp fiiRe* X% 
wfts 4irf»il©r 'fes all M l^s aM ' Imm  ^
M#t» ^atalaing tetteip fm% &« tlb® s®l# s®a»«  ^
A0 3 und 1 inf^ idl^ ar to isi ^cpal 
p#«s«afcag!© &t oil* ttis ©il 
was TOperl®y t® fi# f©3r »®p.i^ taeti<m« 
oA i^^  a® m2M mwm® 
(»t 'Titira^Ljas 3 and Q «i% of SfEiiM}S ecNl liir#x' ©il 
m a sott^ n® of ta^® ©Mi®r -^ t^ewias w@m tmx r^nMj mp®rlQv- t© 
€i#ts In jmmmt niiaat mdnT  ^ mm & 
mmm® of witmslm' B aM &» fl&@ wimmt m^3?  ^ M®t pemdttM 
maA Imt&ttm. t3%& -^Bmrnt 4i©% • 
•m •• 
B i^i^  Qf Inet&tiim Is ms sto  ^mXmf 
iStowM tli&t ei«j?©^ mm ® -?»!,&%£« msin^ 
-m a a@»al 4d#t» 1W.s steay »ve«t3.M lai^ ip f^tmmm^m 
Sm €i£tmwmm»m vM  ^lii^  hmm mmmA 
fc® I?© aigRlfi@«st iM Itoe »©»k Isrolftag 
Jjmt&tlmt »toai«s ttstn  ^fefsafta «C ®il 
to fefslito ""^ ta^as A# B «ftd 2 'iba tli® €i«fe sbstPi^  ttsRt 
e©d Itwmr ©il wa® t« all •utiie-F of Is Bii# 
siap®f4.®f«ity ms m&m ly lew®i? »offtitlJ.% mA ML^mw wm-mixt^  
of th© 
Sl#ts &t pa»4fl«t J® al-1. i»ig  ^
i» "rlfcaatoi: 1 % w#if» «itti tti® 
gW3«iig  ^ mtJUm M- a fitiwiBS, iti«UL#« «f 
m. ^#s# 3,0 '^ mt 
i^©' g»wing' mklLm, wm& aot stiffl.©i,«Bfc- %& p©iatt r®p3^^ etlm 
,®isl t£bat l»@i^ s©# i@ tas« gswlng mtlm la®»r©v©t 
»if«>dttetioa ittid lactatlo®.# J r^»v®iwi.tj la wmmln  ^ wmS.0kt& 
m diet ©i^ fc&i»iag &i tflte mMm wmm Wm 
tdiye slight M 1^# 4  ^ f^ i^sg hmmrn 
©f fat gM^og »ti<m its®Ur« Wtm tfe® 
$^mlng mtion vss fS.^  ^al tb® 
a w&msdMg w@i#tb ma t© to® gaaimln 
tib0s« f^  Wm giPQwtag »aM«m £t^ iieal.» 
W '^fes e^sisttuf ©f p4ylfi®€ tm^m »mpp3.««a;tM t^  
4s<0  ^ mi w@» far<ai« mpplmm%  ^% aMlaig ir»iistts #«• 
@f ^3 gx^^ wing p»p(»e»ta msM w#:pe 
* 'n -
lisseea oil »al^  fl^  imsl m&, aifalfa#. 
& merf ms& mm&pt tto# &m was -as-^  
was ia®iTO¥ .^ t^ hs ijmimXmi, a£ IC  ^«3* S<  ^ of %hmm fhat^  ©a®--
pmrntimrn Tbm iiael^ S^ag %a»tog@ m« po&mT fmr Met&tlmi 
&tm diet of pMrlfXmA jfeoda «M whsaSi.. -HJ®' ImttrnV' 
mnt&iaSMg md m 'mSAXMmml 
teeMo® of fib.© jmmg mt^ mm nermmmmm 
ofl»i <i®ir«loi5«  ^ into. pa«3.y»is 'Ebtis »«r»<ms®e8s 
ms m&m mmPk@4 ta yiwc m a3.©ts e^aatalstng tiiaiiEa^  ^ Hie 
.©ontalaiiig B0 of ms m poor- ®v«i tiasi 
MQWiem hemm IPm&tXmMy all m i^ bMs dist 
w&m ®xtfw»ly iwil »a?t»2J,^ ty aliews Mas  ^
ctai?ittg' tbe la-ofea-felcai .tettisr isll& ^nmd' tim 
®ost safclafaet©  ^mi>pi®ia»iit f®d st a lmm% inspal t© EC  ^
of' thi®' -wstfffltljag of filing w@im mifo«3y 
&i#E®3? and tto j<3«ais wmm #sp#ol.ftlly fine -im app^aipaiiii®*' ^ Ka# 
di»t oontainittg 10  ^of ,allk polls' m» goo<ft# aai. tin® 
jmm  ^ wem h&tt^ w i^ aja tb® a¥«»g« mts afc l^ s -ag©» di#-fe 
OOTtaiaSmg IC  ^ of flss  ^mmX was .la 
m tells €i#t was 2ero. 
Dd®%s ade<3ttst« in a l^ i?«speot« Sm 1 ma  ^ # 
w@m- mpplmmatM witih. m.Tlmxs of fell©- giowisg mtloii# 
Eaeh .o«tpoa©nt wm In l^wA  ^ la fowy dlff#»at wlmmin It 
«nstitttteKi 10 ,^. t§ ,^ 40^^  ^ o» -Sl^  of Mefcatloa wm.s 
poor mi &XX ttiest iftlots. In oMes''to t^«3wi»@ Mm 
fssdln'm of laot&fclofi wm dte® 4» m Jjs,^  of 'flfcualns &"©»• 0 or 
a S 44®fe8 w# '^ Mafie tip em* 
talning tS .^of «b«i^  %®li^  giiiiiM# fli#»© diets »©» 
«ipp3.®^nt^  la tmw w&fm* tlmt mppi«ii©Jit ims 
a ¥lt«l3i B ttasoi'ibst® 0® rn&w^km fee 
was a. «e 0 fmm to©s llwa? aad ilri«d 
m deadbMa# tfei*i w©pl«©at e«iigist#d of Hasg irifeaatia B 
mtmmitm,^  ms& Wm- irlt«iiia ® pmpmmtimi tmm iiwy* ®t© 
!i»ppl®i«iit is«Rsis%#t mt tfa# wttmArn B 'e^#€mtt»fc© aaa nitsala # 
fumi-iii^ a 1  ^ffiatOBSiiafafi ii#ta »©» "wim. asd 
sapplim€»t« i^»a ©f a&Ftealifci^ s imd 
w®l^ ts w@im msisd t© iriteaiitt i.#fS©im€i®S' in tli© fa^_<ni8-
«<»apcni€»ts 
»:pfe«a.lti»s iiidi®ftt©d. ttoat -tJantog®!, tettar laUte 
jpewder# fiife aeal ioai mttm. s«#d a®«l *©» dsfidi^ at ia ¥itwi® 
B wMl® 3.iii-s@®d ©13.. i»«l wmm d«Jft©lsiit M wltmixk ®». 
0«pamtiw w#i^ ts tla® w@aaiag' iadi©at«d 
fcliat fisb siijjfe p&w&m- «i tiBiiBi®# w.e»®' dsfiel^ at la 
fitjaaiiii B is&ilL® alfal^ : tsu^g%. ail a®al m& 
eottm. Bmd »al w#» ia vitwJii i^ fi©£«a#i@s mm 
tfidemt vhm led  ^%!»«« «adfe»Ma msM» 1 .^ final ©©Rci^ icai 
was dmm • taiiJfea ,^^  tefcfc«ir' allte fi& meal# liiia@«wt 
oil »eal mO, p^saittlf ©ottmn m@  ^miml mmwrn ^Sldwat In vife®s»ia 
B wliil© Willis.,, tanteige, feett®? allSc pmdmW'^  liase t^ oil-ii©al 
aM -isott©n s®©i. kwiI *#»' d«fi®i@at iaa *itiffil» <l» 3a» gmmS  ^
witim «std f©y mm ste©  ^e©l®i^  "mm im Mtb •vi.tmsS^m 
fisfc® &t yitiaias t® im  ^ &f di.©t« stadiM 
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ACHOWliKttaiiif 
I «iqp»#.s Vmtmmmit ?. S« l«lsia-
toir "^ s -pmWLm mi& ms.^  
eJOT-
3t«  ^ W-m I*m 
111# teflaswa®® «t Ofest* 
ma %»»• 1»M« ItSS-., 
2* ^k3m  ^ ¥• a, l©a«wj% «• H# 
I»f* ®f '^ twKfca % ,i» e«j?%aJto foots* 
i*- -s t^ liiS.' 
S« toi«r@gai, £» f» 
M#t M seiatS  ^%© i»i>i^ iaii«%lca ana ©f 
ficwoag .^ - J* It#!* &ma.m. t^ 
4* Jaajft®»igg, I*, f • Islam,, ?« !• 
' 1^3.® iMmmi. ^ 'Hc mm 
<m & mm tm  ^ liit* &i$« @ien, 
x f t  »si» 
t» ^a^«3»gg, f • I®lsi^  ^ V* 1* 
*i3jte as f»€« Il» t&«®s^Ms0as m tli« 
~ 'witii^ a £• 1qi^ « €b@a» Uft 00O*€i!2« 
@» Bllll« €* B*# 1* M*.,, WtT±@3&0 Am B« 
A ©ipitiqp® ®f m© Uto® %@iit "ritaffiiii B« 
!• ®Mi« i©t ISm* 
W* W. 
a#3.atiip3 -eml.m  ^ c f^ tim. pmt&lm #f Uzisesd noiA' 
Im til# of ^^ ovisg-
.J. 4i ItSl* 
i« " ^Miiags,:, M.» J".. «d &• A« 
. «.fe©*®!eliiati©a ©f tmlm with, mf%wmm te@ 
€©st»@tlw f^«®t m. 1.* J» 
Ss 
'i3®ual®l, 1» F, mmutxrn, !• ¥• 
StiMI.## satriti^  of II* $• 
©tptft Mr* Fl.ibafi.eis* Mv^stigatioaaX l€#%« 
tt 
X0« BimaMtmt S* B* 
lat* M So#. Vistar l^ t« Mol*. lo« S 
fliilaa^^ ^«. ItM. 
* % "* 
-PtmgJLasmgr.. 
Ib^s TOaMLltSjig fwm. 
^3.©« Sta. €5lfe ^mml R#pt» TO2, 
12,, Boagla,i8s, 'Sa l^, foMste, W, ®ia 0« E« 
mi in vitaiim of alfalfa Mj* 
Soln. Agr-. Ssspt., trnmm aill. 4t 1-^ , 1@»» 
.IS* S i^GBSj^  H# M% 
©f fifcMta fi %© gTOW'-to. flg-oa?.,. 
ImtfdMcm It 19.^ » 
Bvasa#, H* »• 
¥lftfKi» S» A»# ®®i» Aas#€# 99-s, 1932,» 
Mm Wmm, a* », m€ §». 0# 
!ae iaatl'-»»fe#rilll.tf fat soMIJI© S» 
1 .^» ®alv,» O&Hf* 81 l*im. 
1## E9mm0, Em Mm Mvr  ^ a* 0  ^Qa. eia^^ t f^ B x f^oired Im&t&tXmim 
m#i.» fit wm» 
Stmis, H, M. ma iaw?  ^ §* ©». 
0#v«.lopwat «f p&salpii# ia saeKULag 'jprnaei® of 
aH3Mi#9 4»wwi.wm& #f f'itmija, S.» JT* JHol# dbusa«. 
701 1028.* 
18« iT.#,. 
SttiM#s. '€m '9tt$mim,- B eood. 0 ia gMwl^  laetatlaa 
ta mt» C«l ^0  ^ ©f ^act-imots ©f Tlfc«»iBs 
B a®tA (I*- I'fe) 'fhm €istgltetifflEi of iil.%*in #.* 
lfioi|»i.bll,si}M. lova S.%mte CoIl©g% 
Mss^ ,^0 lowst.* 1S25^^  
19« i}&llup» W, iy  ^R@ddr# 
0filoii» sfilts Im %I3# #@toj£i«atlon of gosta^^ l* 
f »0* Ofeiatooi» Aoai» S«i.» . Mt 74-^ S» 1934.» 
•Oftgljml ®&t -sifen* Atoatmeti®  ^ in cai«loal Abatmota 
mt 61^6, .19M». 
^mmlxmkf ©•- E» .®a Hola, 0-» E.» 
•Siwffls fi^ to» ©0B©«:im©€ la. Um iaifc«l€«tio» of fats 
idtli #«p^oial mtemmm to Mttof fat, ind* Cto«m. 
Ml'-' St@-€©1»- l&M.* 
SI* A* E«« lols<%j| f« B»|k fftiteii f« B« 'Wtid S« X« 
Mot Sa ^«il«!.tifiaa to wpi-otootl^  «tol vemrSM  ^ of jouaag. 
II,. AIL» J, KteMlol.. 7@s .339-^ 48 .^.  ^
22.m Wm B* Hays, 
Sm til© ,gxKmUi mrms of alMa© TOts Mm 
torlag tjfce foay .seascass ©f tb,© fmmr wa&&w mif«« 
ia1to«tO'ff «KMiatitiC(as.», Aoat# B«fm 351 1917* 
Haaaoa,. F,. !• aad aiol©s, F« 1* 
S^^ aoaaX €iff@:i^ e®s iu urn mtto, si-g© m& 
Mrtai w®l^ t Qf tti® aitoln© «t mifom iato©m-
tO'^  ©0ndifel:CiBs». Oea .^ties Si SSS-@67«  ^
M« Am raa moTsimw,. !• M» 
ftitritieml f®3r »oi«l ^pK^eticsn, 
mm* m ism. 
tS, W&Qm .^ Am »• liid H* «• 
S«sa® »latio»is fe#tw»eii aa4 -lai# e^positim 
of th© €!.©•%•• Ms-sims-i AgiP* Sta. E#»#. Bttll* 
. 04s lite. 
m.m aaat,. 0» .a. 
•rai© © a^pl«, sataiw ©f • Tltaaiiii 1 &&• fmm& im. ^ ©at 
8»€ ©©»« J. B1©1» fSf. ®-®0, i9t8» 
mm% . 0» H,. 
0©tt©ft 8«e4 ffi«sJl stadi##-» OM© Agy« lxpt,» Sfe&» 
Mil* imt: , l?8»3at-. 19S2,., 
amt, Qm H* Had Smuss, W,» 1, 
©ae ©f fe# mtioa of tk© ©cw apim ttoe 
•ritaiiia B and vitsaiii 0 content of ®ilk» 
Biol* 92s 6^1- i38» 1931» 
B* l(« -msd BmtlMTi, 1* 4» 
•fh© B aJttd Q •mqaXjmmitm of laetatl^ o* 
rnitidtim #1 127-140,,. 1931. 
30. E«mie%, 1» 
Eep't-c^cticwi «id (Met 1» mt. •Qu.aift^  E t^l_«, 
Hbyslol. IS'i .S81*^ 9  ^ 19M  ^
m» ii»g, H*. D, • • 
IJ.tt#r prc^®tl<m md tii© imti© ia Ta^ma stipains 
©f 3?ata* teat.* Res,* 27t SS7-S66* 19"24.. 
32,» H« B» a»ft .J"* 1» 
to aaawal mm. imti© ana ^3  ^ sis# #f th.® litt®3? 
iis- alfeii® imt .Cl» allaiasiis). 
teat*. H#©» »i 403-^ ©  ^ 1915,. 
3S» I>s«i», R» C. 
0^®r fa©t0» Miaii "^ rttaolas B mA Q in. th® vltsMii 
B ®i®pl«3£, J. Ittferf-tion 6t 550--§7O.. 19S3,» 
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S4» l©Oollii% E+ maO. liaa# 
ffe,# m&mt ISMtwi^ Sg# qt M 
ai® 'Oc^aj^*. Mm ¥0'i^, 19t©. 
S8, li@0©ll3«, 1-. ?• •®fti liii«, 
A S:t«  ^©f me wmtm^ mh^& b, 
la r©lati<m to ifeg easfi S'teMlite 
mmgmta» Bl#l*. Obm-, S^i S§-89, lais# 
S6» mm I* fella, teeg, *. £,  ^rnsm.* 
wmm. s£» s^l®s-, i. sm 
sfeadl-#s., J* m-ol. f^ t 191?., 
Wm -i^ stmetloa -©f vit'swiias A and S .swi 
aotl» of v®g@tiatol@ olis ,^ 
3". to, MsA» Jias®®» 8St lS06-»lt08. 1927 • 
IsttlU, a. 4., Oa.3»«ai, S,. ai>d 
fb® .KatertiMw ©f sili. HI.« ©ffe t^i^ ®-
a«»s ©f tto.® X swl^ staja®# to pi^ v®ntiag sfeeMlltr i» 
imts m. allk M,^  i» fat. J. Bi©!* CSIOT  ^
Sis 7 -^7i0, l§t4. 
30. l&ttlll, H. A. md C51ayt«Q  ^ «• 
fltg i^ii 1 i^ proaa i^icoi syntliati© an  ^iiilk 4l©fes» 
1, Biol, @1 .^. €®l ©6&-68S« 19S6. 
#0-, .^ ttill, H» A« 83  ^ §•&«#, 1* C« 
fli© mmtMtdlTO of «$.!& wlWi npmXml 
mtmrmm feo la Mi# alljia© :imt. II, 
m&x, mm* mt 4 -^«iS5, 1923. 
41» l^ l^,, !»• B» ana ©Mufrs, 
1Sbh@ A spij^ sim# l#di@al Assoeititim.* 
tmt wm& aiMl tmm Aa* 
Asa-o^» 
Mfc<^®ll, !• 
Ott tti® SMm.tS.tj #f w«t©ip-s#lmble 
idtamia® «a  ^tts© vltiBaljEns, J« Bi©l« caie®.« 
4©s' 3»f-41S.. 1919. 
4;g>. Woomf Q* U., H, B» MAmm, B» J* 
Steties Ija B vifc«a«ias. III. ©rMeiie® of a tMM 
vltssla 1 fa'«boF'la y#mst (84) stoowi  ^giwtfe 
©a2?v®s idftd eliuiofiil S5 t^«® of fi.3?st aad ,s«©QMBa 
Utt©  ^yoang ©f ai©tb@i^  i»ais®i. oa sfiitai©ti@ Bj. e»d 
diets. M. J. I^ siol. 1021 S81-€92. 1952. 
- w 
44,. A. 
Dietary fsetors wltb 
UnpatoliafaM ttieslB.* Mbra ,^ l0wa Stat© -CQlles©# 
lowa ,^ 1028, 
48. Moi^l le, J, • 
Influm©© de la privation de la ¥itaial!i# 1 1® 
•rat mi. cmm de la laetation. Ooiijt, reM.. ai6e» 
1 0 8 1  8 0 4 - € 0 s .  m m ,  
46.. »a2i#©ll, H» 1, sad D® Q* M». 
ffli© vitaala B iof^  CI emitmt of wli®at g©i», rle© 
polii^ la^s, seed floix-r, -«aad. th® residua 
from f@»«ate<l ry© gmlas.. #@r®al <a3wi||.« 
10.f ^7-297. mm* 
47# Sitoihiaf®, WaTO aad iSKtod, jfeaito., 
diotai^  reqiiir^ eatB for laetatlca. I. 
of laetati« «t appaf^ itly ©»plete 
sfntfeati© (ii®t, Sel*. W^mm last., I^ s, die®, R©a®api@fci 
22t 3-01-S07, lt3S.. 
48 • l^ atoitra, Waro K»alto« 
St»dl®s m. ai®taf7 r# l^reB©iit.s for laetatlon. II. 
Fr©si^ i®« of lauttttlc®. px^^ tlng sabstane# la liver 
©3£tmet»- Sci. F&pers# 3ast» |%s» Qi«m» l®s®ar<  ^
- m t  m * m .  m m .  
40« la^^ ra,. wmm, loaiMl,, l^ rait® at®, Masa. 
Sti«^©.s isai ai.©tarf »tpj.r«©mts for lact&tlm# III. 
Ki© Qsistmse of a .sp®-eifle fa©.tor for l.aet®tl.©ia,. 
Ssl. MpBm Istst, F^s. -Gl^ a.. Researeh (foS^©).» 
2 4 t  1 5 5 » 1 6 1 ,  m m n  
so... S#lsoti, f, Bi,, Heller, ?» m& falser,. 1, I, 
Staples caa jeast, fll« ih© dietary p-mprnvtlm -of 
y@aat* J. m.ol. mm. S7i 41S-4M* ,1S8S., 
51. 1®10O», 1,, Heller# ¥« G. a»d S. I. 
loXas.s®s m. .& -sew^® csf •'rltaBiia B* 3M,* Sag.* <&«.. 
17s 19-9-EOl, aS2S. 
S2» lelaoa, V. 1,,. Jtmes, H, I#*., Ma®#., a»  ^
I».» f.. 
^Cod liver oil as food. Otoservatlms <m Mi© .etxistoii®® 
Qf fit«la 1, Itag. -catte* l&t 19.27» 
- m • 
S®* u r n  !.•» f» 0», FarteSj^  1?* b m ,  
•sma. w^omsbt; mm zm-
met la TOlafciiM t© »pjK5€metloa m& »&ieing yo«ag. 
!• Okmrnrw-AtionB ©a tli® e^steaee ojf lAtsMM E» 
la. -^ siol. 761 sts-3sa, IttS. 
.S4, tolsati, B«, CItofeeels, Jcax#®, R« L, ®ad 
fajl0i», M, W* 
-CM #il f©*- TOpjmdmetloa* J-
8Sl 476-481, 1928-. 
m, i» s*, ma. mtttix, h. a, 
•fh« lipids ©f l@tto®@* III*. 
Aafcl^ aasfc, 3^ H.©!-, {li«i.« tSs 6&-?0. ISSl* 
§€• i imut,. !• E. aM »C-ollm, S. F* 
Eff#©-t.s of "Of ^ssgtn-©-s® ia tli© m%m 
Biol^  ms 6-Sl-6m. 1931.. 
Bf. 0«to©«»©, f» B* mx& I*. B. 
Bitipitiife factoid la plant tissues. Ill, Fiii?thep 
m tii© dl»tKllMti<m .of watep-aoluKl© 
irltaala©. " i» m©l* a»i.. 41t 451-468. 1920, 
Refyft#!', ¥#m, 
XI» fa3Pt!ier ©vlde»©© f©i? a tM.M aee-essaa  ^ *B* 
faetw* 'lio#i€ia, i* 24k t 17-^0». 1930,. 
§9# E#acl-er, 
COfll* asa«y of iltairtJB B .^» 4r..» 
24i 18g7«18m., iqm^ 
SO.. A-» !• saifi H* S.. 
nijpm. ©ottoa seed mmX* 1. 
I.. m©l., (Smm  ^ 2§t 30?-^ 18* 1916» 
§!• Stoiroai,' H.» G, and Asrtatstye ,^ H., 
A of p»bl®a of naltlpl® 
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